[Claim(s)] 

[Claim 1]In an image processing device which processes image data which 
consists of picture element data of a predetermined number acquired by an image 
sensor which has a pixel of a predetermined number which has the time 
quadrature effectPicture element data of a surrounding peripheral frame of said 
notice frame corresponding to a noticed picture element of a notice frame of said 
image dataExtract as background-pixels data equivalent to an object used as a 
background of two or more objects of said image dataand. . Are located near 
noticed picture element data of said noticed picture elementand said noticed 
picture element in said notice frame. Extract neighborhood picture element data of 
a neighborhood picture elementand about said noticed picture element Said 
noticed picture element data and said neighborhood picture element dataAnd an 
expression-of-relations creating means which shows a relation of said 
background-pixels data corresponding to said noticed picture element data or said 
neighborhood picture element data and which generates two or more expressions 
of relationsBased on said expression of relationsa mixture ratio detection means 
to detect the mixture ratio which shows the mixed state of said object which is 
plurality in the real world is included corresponding to said noticed picture 
elementAn image processing device characterized by generating said two or more 
expressions of relations based on approximation set constant [ said expression- 
of-relations creating means / said mixture ratio corresponding to said noticed 
picture element and said neighborhood picture element ]. 
[Claim 2]The image processing device according to claim 1 characterized by 
generating said two or more expressions of relations based on approximation set 
constant [ said expression-of-relations creating means / an ingredient of an 
object used as a foreground of said two or more objects contained in said noticed 
picture element data and said neighborhood picture element data ]. 
[Claim 3]. Said expression-of-relations creating means is included in said noticed 
picture element data and said neighborhood picture element data. The image 
processing device according to claim 1 wherein change of an ingredient of an 
object used as a foreground of said two or more objects generates said two or 
more expressions of relations based on approximation made linear to a position of 
said pixel. 

[Claim 4]Said object image which consists said image data only of a foreground 
object ingredient which constitutes an object of a foreground of said image data 
based on the mixture ratio to said noticed picture elementThe image processing 
device according to claim 1 including further a foreground background separating 
means divided into a background object picture which consists only of a 
background object component which constitutes an object of a background. 
[Claim 5]The image processing device according to claim 1 wherein said mixture 
ratio detection means detects said mixture ratio by solving said two or more 
expressions of relations with a least square method. 

[Claim 6]In an image processing method which processes image data which 
consists of picture element data of a predetermined number acquired by an image 



sensor which has a pixel of a predetermined number which has the time 
quadrature effectPicture element data of a surrounding peripheral frame of said 
notice frame corresponding to a noticed picture element of a notice frame of said 
image dataExtract as background-pixels data equivalent to an object used as a 
background of two or more objects of said image dataand. . Are located near 
noticed picture element data of said noticed picture elementand said noticed 
picture element in said notice frame. Extract neighborhood picture element data of 
a neighborhood picture elementand about said noticed picture element Said 
noticed picture element data and said neighborhood picture element dataAnd an 
expression-of-relations generation step which shows a relation of said 
background-pixels data corresponding to said noticed picture element data or said 
neighborhood picture element data and which generates two or more expressions 
of relationsln said expression-of-relations generation step including a mixture ratio 
detecting step which detects the mixture ratio which shows the mixed state of 
said object which is plurality in the real world corresponding to said noticed 
picture element based on said expression of relationsAn image processing method 
characterized by generating said two or more expressions of relations based on 
approximation set constant [ said mixture ratio corresponding to said noticed 
picture element and said neighborhood picture element ]. 

[Claim 7]It is a program for image processing which processes image data which 
consists of picture element data of a predetermined number acquired by an image 
sensor which has a pixel of a predetermined number which has the time 
quadrature effectPicture element data of a surrounding peripheral frame of said 
notice frame corresponding to a noticed picture element of a notice frame of said 
image dataExtract as background-pixels data equivalent to an object used as a 
background of two or more objects of said image dataand. . Are located near 
noticed picture element data of said noticed picture elementand said noticed 
picture element in said notice frame. Extract neighborhood picture element data of 
a neighborhood picture elementand about said noticed picture element Said 
noticed picture element data and said neighborhood picture element dataAnd an 
expression-of-relations generation step which shows a relation of said 
background-pixels data corresponding to said noticed picture element data or said 
neighborhood picture element data and which generates two or more expressions 
of relationsln said expression-of-relations generation step including a mixture ratio 
detecting step which detects the mixture ratio which shows the mixed state of 
said object which is plurality in the real world corresponding to said noticed 
picture element based on said expression of relationsBased on approximation set 
constant [ said mixture ratio corresponding to said noticed picture element and 
said neighborhood picture element ]A recording medium with which a program 
which a computerwherein said two or more expressions of relations are generated 
can read is recorded. 

[Claim 8]To a computer for image processing which processes image data which 
consists of picture element data of a predetermined number acquired by an image 
sensor which has a pixel of a predetermined number which has the time 



quadrature effect. Picture element data of a surrounding peripheral frame of said 
notice frame corresponding to a noticed picture element of a notice frame of said 
image dataExtract as background-pixels data equivalent to an object used as a 
background of two or more objects of said image dataand. . Are located near 
noticed picture element data of said noticed picture elementand said noticed 
picture element in said notice frame. Extract neighborhood picture element data of 
a neighborhood picture elementand about said noticed picture element Said 
noticed picture element data and said neighborhood picture element dataAnd an 
expression-of-relations generation step which shows a relation of said 
background-pixels data corresponding to said noticed picture element data or said 
neighborhood picture element data and which generates two or more expressions 
of relationsln [ based on said expression of relationsperform a mixture ratio 
detecting step which detects the mixture ratio which shows the mixed state of 
said object which is plurality in the real world corresponding to said noticed 
picture elementand ] said expression-of-relations generation stepA program 
characterized by generating said two or more expressions of relations based on 
approximation set constant [ said mixture ratio corresponding to said noticed 
picture element and said neighborhood picture element ]. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Especially this invention relates to the image processing 
device and the methodrecording mediumand program in consideration of the 
difference from the signal and the real world which were detected by the sensor 
about an image processing device and a methoda recording mediumand a program. 
[0002] 

[Description of the Prior Art]A sensor detects the phenomenon in the real world 
and the art of processing the sampling data which an image sensor outputs is used 
widely. 

[0003]For examplewhen objective movement speed is comparatively quickit will 
move to the picture acquired by picturizing the object which moves in front of the 
predetermined background of standing it still with a video cameraand a Japanese 
quince will arise in it. 
[0004] 

[Problem(s) to be Solved by the Invention]When an object moves in front of a 
stationary backgroundmixing with the picture of the object which moves with the 
picture of not only a Japanese quince but a background by moving by mixing of 
the picture of the object which moves itself arises. Detecting the state of mixing 
with the picture of a background and the picture of the object which moves 
conventionally was not considered. 

[0005]This invention is made in view of such a situationand it aims at enabling it to 



detect the mixture ratio which shows the state of mixing of two or more 
objectssuch as a picture of a background and a picture of the object which moves. 
[0006] 

[Means for Solving the Problem]. An image processing device of this invention 
corresponds to a noticed picture element of a notice frame of image data. Extract 
picture element data of a surrounding peripheral frame of a notice frame as 
background-pixels data equivalent to an object used as a background of two or 
more objects of image dataand. . Are located near noticed picture element data of 
a noticed picture elementand the noticed picture element in a notice frame. 
Extract neighborhood picture element data of a neighborhood picture elementand 
about a noticed picture element Noticed picture element data and neighborhood 
picture element dataAnd an expression-of-relations creating means which shows a 
relation of background-pixels data corresponding to noticed picture element data 
or neighborhood picture element data and which generates two or more 
expressions of relationsThe mixture ratio which shows the mixed state of an 
object which is plurality in the real world corresponding to a noticed picture 
element based on an expression of relations including a mixture ratio detection 
means to detect an expression-of-relations creating meansBased on 
approximation set constant [ the mixture ratio corresponding to a noticed picture 
element and a neighborhood picture element ]two or more expressions of relations 
are generated. 

[0007]The expression-of-relations creating means can generate two or more 
expressions of relations based on approximation set constant [ an ingredient of an 
object used as a foreground of two or more objects contained in noticed picture 
element data and neighborhood picture element data ]. 

[0008]The expression-of-relations creating means can generate two or more 
expressions of relations based on approximation which change of an ingredient of 
an object used as a foreground of two or more objects contained in noticed 
picture element data and neighborhood picture element data makes linear to a 
position of a pixel. 

[0009]An object image which consists image data only of a foreground object 
ingredient which constitutes an object of a foreground of image data based on the 
mixture ratio [ as opposed to a noticed picture element in an image processing 
device ]A foreground background separating means divided into a background 
object picture which consists only of a background object component which 
constitutes an object of a background can be established further. 
[0010]The mixture ratio detection means can detect the mixture ratio by solving 
two or more expressions of relations with a least square method. 
[0011]. An image processing method of this invention corresponds to a noticed 
picture element of a notice frame of image data. Extract picture element data of a 
surrounding peripheral frame of a notice frame as background-pixels data 
equivalent to an object used as a background of two or more objects of image 
dataand. . Are located near noticed picture element data of a noticed picture 
elementand the noticed picture element in a notice frame. Extract neighborhood 



picture element data of a neighborhood picture elementand about a noticed 
picture element Noticed picture element data and neighborhood picture element 
dataAnd an expression-of-relations generation step which shows a relation of 
background-pixels data corresponding to noticed picture element data or 
neighborhood picture element data and which generates two or more expressions 
of relationsln an expression-of-relations generation step including a mixture ratio 
detecting step which detects the mixture ratio which shows the mixed state of an 
object which is plurality in the real world corresponding to a noticed picture 
element based on an expression of relationsBased on approximation set constant 
[ the mixture ratio corresponding to a noticed picture element and a neighborhood 
picture element ]two or more expressions of relations are generated. 
[0012]. A program of a recording medium of this invention runs on a noticed 
picture element of a notice frame of image data. Extract picture element data of a 
surrounding peripheral frame of a notice frame as background-pixels data 
equivalent to an object used as a background of two or more objects of image 
dataand. . Are located near noticed picture element data of a noticed picture 
elementand the noticed picture element in a notice frame. Extract neighborhood 
picture element data of a neighborhood picture elementand about a noticed 
picture element Noticed picture element data and neighborhood picture element 
dataAnd an expression-of-relations generation step which shows a relation of 
background-pixels data corresponding to noticed picture element data or 
neighborhood picture element data and which generates two or more expressions 
of relationsln an expression-of-relations generation step including a mixture ratio 
detecting step which detects the mixture ratio which shows the mixed state of an 
object which is plurality in the real world corresponding to a noticed picture 
element based on an expression of relationsBased on approximation set constant 
[ the mixture ratio corresponding to a noticed picture element and a neighborhood 
picture element ]two or more expressions of relations are generated. 
[0013]. A program of this invention runs on a computer at a noticed picture 
element of a notice frame of image data. Extract picture element data of a 
surrounding peripheral frame of a notice frame as background-pixels data 
equivalent to an object used as a background of two or more objects of image 
dataand. . Are located near noticed picture element data of a noticed picture 
elementand the noticed picture element in a notice frame. Extract neighborhood 
picture element data of a neighborhood picture elementand about a noticed 
picture element Noticed picture element data and neighborhood picture element 
dataAnd an expression-of-relations generation step which shows a relation of 
background-pixels data corresponding to noticed picture element data or 
neighborhood picture element data and which generates two or more expressions 
of relationsln [ based on an expression of relationsperform a mixture ratio 
detecting step which detects the mixture ratio which shows the mixed state of an 
object which is plurality in the real world corresponding to a noticed picture 
elementand ] an expression-of-relations generation stepBased on approximation 
set constant [ the mixture ratio corresponding to a noticed picture element and a 



neighborhood picture element ]two or more expressions of relations are generated. 
[0014]In an image processing device of this invention and a methoda recording 
mediumand a programExtract picture element data of a surrounding peripheral 
frame of a notice frame corresponding to a noticed picture element of a notice 
frame of image data as background-pixels data equivalent to an object used as a 
background of two or more objects of image dataand. . Are located near noticed 
picture element data of a noticed picture elementand the noticed picture element 
in a notice frame. Extract neighborhood picture element data of a neighborhood 
picture elementand about a noticed picture element Noticed picture element data 
and neighborhood picture element dataAnd two or more expressions of relations 
showing a relation of background-pixels data corresponding to noticed picture 
element data or neighborhood picture element data are generatedand it 
corresponds to a noticed picture element based on an expression of relationsThe 
mixture ratio which shows the mixed state of an object which is plurality in the 
real world is detectedand two or more expressions of relations are generated in 
generation of an expression of relations based on approximation set constant [ the 
mixture ratio corresponding to a noticed picture element and a neighborhood 
picture element ]. 
[0015] 

[Embodiment of the Inventionj Drawing 1 is a figure showing the 1 embodiment of 
the image processing device concerning this invention. CPU(Central Processing 
Unit) 21 performs various kinds of processings according to the program 
memorized by ROM(Read Only Memory) 22 or the storage parts store 28. A 
programdataetc. which CPU21 performs are suitably memorized by 
RAM(RandomAccess Memory) 23. These CPU21 ROM22and RAM23 are mutually 
connected by bus 24. 

[0016]The input/output interface 25 is connected to CPU21 via the bus 24 again. 
The outputting part 27 which consists of the input part 26a displaya 
loudspeakeretc. which consist of a keyboarda mousea microphoneetc. is 
connected to the input/output interface 25. CPU21 performs various kinds of 
processings corresponding to the instructions inputted from the input part 26. And 
CPU21 outputs a picturea soundetc. which were obtained as a result of processing 
to the outputting part 27. 

[0017]The storage parts store 28 connected to the input/output interface 25 
comprises a hard disk etc.for exampleand memorizes the program and various 
kinds of data which CPU21 performs. The communications department 29 
communicates with an external device via the network of the Internet and others. 
In the case of this examplethe communications department 29 works as an 
acquisition part which incorporates the output of a sensor. 

[001 8]A program may be acquired via the communications department 29 and it 
may memorize to the storage parts store 28. 

[0019]When equipped with the magnetic disk 51 the optical disc 52the magneto- 
optical disc 53or the semiconductor memory 54the drive 30 connected to the 
input/output interface 25 drives themand acquires a programdataetc. which are 



recorded there. If neededthe program and data which were acquired are 
transmitted to the storage parts store 28and are memorized. 
[0020] Drawing 2 is a block diagram showing an image processing device. 
[0021 ]It is not asked whether each function of an image processing device is 
realized by hardwareor software realizes. That iseven if it considers each block 
diagram of this specification to be a block diagram of hardwareit may be 
considered to be a functional block diagram by software. 

[0022]In this specificationthe picture corresponding to the object in the real world 
which is the target of an image pick-up is called an image object. 
[0023]The inputted image supplied to the image processing device is supplied to 
the object extraction part 101 the field specific part 103the mixture ratio 
calculation part 104and the foreground background separation part 105. 
[0024]The object extraction part 101 extracts coarsely the image object 
corresponding to the object of the foreground included in an inputted imageand 
supplies the extracted image object to the motion detection part 102. The object 
extraction part 101 isdetecting the outline of the image object corresponding to 
the object of the foreground included in an inputted image for exampleand extracts 
the image object corresponding to the object of a foreground coarsely. 
[0025]The object extraction part 101 extracts coarsely the image object 
corresponding to the object of the background included in an inputted imageand 
supplies the extracted image object to the motion detection part 102. The object 
extraction part 101 extracts the image object corresponding to the object of a 
background from the difference of an inputted image and the image object 
corresponding to the object of the extracted foreground coarselyfor example. 
[0026]For examplethe object extraction part 101 It may be made to extract 
coarsely the image object corresponding to the object of a foregroundand the 
image object corresponding to the object of a background from the difference of 
the picture of the background memorized by the background memory provided in 
the insideand an inputted image. 

[0027]The motion detection part 102for example with techniquessuch as the block 
matching methoda gradient methoda phase correlation techniqueand the pel 
recursive method. The motion vector of the image object corresponding to the 
object of the foreground extracted coarsely is computedand the position 
information on the computed motion vector and a motion vector (information 
which pinpoints the position of the pixel corresponding to a motion vector) is 
supplied to the field specific part 103 and the motion dotage controller 106. 
[0028]The information corresponding to movement quantity v is included in the 
motion vector which the motion detection part 1 02 outputs. 
[0029]The motion detection part 102 moves and it may be made tooutput the 
motion vector for every image object to the Japanese quince controller 106 for 
examplewith the picture element position information which specifies a pixel as an 
image object. 

[0030]Movement quantity v is a value which expresses a pixel interval for change 
of the position of the picture corresponding to the object which is moving as a unit. 



For examplewhile moving so that it may be displayed on the position which the 
picture of the object corresponding to a foreground left by 4 pixels in the following 
frame on the basis of a certain framemovement quantity v of the picture of the 
object corresponding to a foreground is set to 4. 

[0031 ]The object extraction part 101 and the motion detection part 102 are 
needed when adjusting the motion blur quantity corresponding to the object which 
is moving. 

[0032]The field specific part 103 each of the pixel of a picture which was inputted 
A foreground regionlt specifies as either a background region or a mixing zoneand 
the information (area information is called hereafter) which shows whether it 
belongs to either a foreground regiona background region or a mixing zone for 
every pixel is supplied to the mixture ratio calculation part 104the foreground 
background separation part 105and the motion dotage controller 106. 
[0033]Based on an inputted image and the area information supplied from the field 
specific part 103the mixture ratio calculation part 104 computes the mixture ratio 
(the mixture ratio alpha is called hereafter) corresponding to the pixel contained in 
a mixing zoneand supplies the computed mixture ratio to the foreground 
background separation part 105. 

[0034]the mixture ratio — alpha is a value which shows the rate of the ingredient 
(it is also hereafter called the ingredient of a background) of the picture 
corresponding to the object of a background in a pixel valueas shown in the 
formula (3) mentioned later. 

[0035]The area information to which the foreground background separation part 

105 was supplied from the field specific part 103and the mixture ratio supplied 
from the mixture ratio calculation part 104 — with the foreground ingredient 
picture which comprises only the ingredient (it is also hereafter called the 
ingredient of a foreground) of the picture corresponding to the object of a 
foreground based on alpha. An inputted image is divided into the background 
component image which comprises only the ingredient of a backgroundit moves 
and a foreground ingredient picture is supplied to the Japanese quince controller 

106 and the selecting part 107. Considering the separated foreground ingredient 
picture as a final output is also considered. Only a foreground and a background 
can be specified and an exact foreground and background can be acquired 
compared with the separated method without taking the conventional mixing zone 
into consideration. 

[0036]The motion dotage controller 106 determines the batch which shows one or 
more pixels contained in a foreground ingredient picture based on movement 
quantity v and area information which a motion vector shows. A batch is data 
which specifies the pixel of one group which is the target of processing of 
acljustment of the quantity of motion dotage. 

[0037]The motion dotage controller 106 was inputted into the image processing 
devicemoveand The amount of Japanese quince adjustmentsThe motion vector 
supplied from the foreground ingredient picture supplied from the foreground 
background separation part 105and the motion detection part 102and its position 



informationand the motion included in a foreground ingredient picture based on a 
batch — the motion which removes a Japanese quince — the quantity of a 
Japanese quince is decreased — or a motion — the motion included in a 
foreground ingredient picturesuch as making the quantity of a Japanese quince 
increase etc. — adjusting the quantity of a Japanese quince — a motion — the 
foreground ingredient picture which adjusted the quantity of the Japanese quince 
is outputted to the selecting part 107. A motion vector and its position information 
may not be used. 

[0038]Heremotion dotage means distortion included in the picture corresponding 
to the object which is moving produced with the motion of the object in the real 
world which is the target of an image pick-upand the characteristic of an image 
pick-up of a sensor. 

[0039]The selecting part 107 chooses either one of the foreground ingredient 
picture supplied from the foreground background separation part 1 05 based on the 
selection signal corresponding to the user's selectionand the foreground ingredient 
picture to which was supplied from the motion dotage controller 106it movedand 
the quantity of the Japanese quince was adjustedfor exampleand outputs the 
selected foreground ingredient picture. 

[0040]Nextwith reference to drawing 3 thru/or drawing 18 the inputted image 
supplied to an image processing device is explained. 

[0041] Drawing 3 is a figure explaining the image pick-up by a sensor. A sensor 
comprises a CCD video camera etc. which were provided with the CCD (Charge- 
Coupled Device) area sensor which is a solid state image pickup devicefor example. 
The object corresponding to a foreground in the real world moves at a level with 
right-hand side from the left-hand side in a figure between the object 
corresponding to a background in the real worldand sensorsfor example. 
[0042]A sensor picturizes the object corresponding to a foreground with the 
object corresponding to a background. A sensor outputs the picturized picture per 
frame. For examplea sensor outputs the picture which comprises 30 frames in 1 
second. Exposure time of a sensor can be made into 1 / 30 seconds. Exposure 
time is a period until it ends conversion to the electric charge of the inputted 
lightafter starting conversion to the electric charge of the light into which the 
sensor was inputted. Hereafterexposure time is also called shutter time. 
[0043] Drawing 4 is a figure explaining arrangement of a pixel. In drawing 4 A thru/or 
I show each pixel. The pixel is arranged on the flat surface corresponding to a 
picture. One sensing element corresponding to one pixel is arranged on the sensor. 
When a sensor picturizes a pictureone sensing element outputs the pixel value 
corresponding to one pixel which constitutes a picture. For examplethe position of 
the direction of X of a sensing element is equivalent to the position of the 
transverse direction on a pictureand the position of the direction of Y of a sensing 
element is equivalent to the position of the lengthwise direction on a picture. 
[0044]As shown in drawing 5 the sensing element which is CCD changes the period 
corresponding to shutter timeand the inputted light into an electric chargeand 
accumulates the changed electric charge. The quantity of an electric charge is 



proportional to the inputted intensity of light and the time when light is inputted 
mostly. In the period corresponding to shutter timethe sensing element adds the 
electric charge changed from the inputted light to the already accumulated 
electric charge. That isa sensing element integrates with the period corresponding 
to shutter timeand the light inputtedand accumulates the electric charge of the 
quantity corresponding to the light with which it integrated. It can be said that a 
sensing element has the storage effect to time. 

[0045]The electric charge accumulated in the sensing element is transformed into 
a pressure value by the circuit which is not illustratedand a pressure value is 
further changed and outputted to the pixel value of digital data etc. Thereforeeach 
pixel value outputted from a sensor has the value projected on the one- 
dimensional space which is the result of integrating with a certain portion into 
which the object corresponding to a foreground or a background has breadth 
spatially about shutter time. 

[0046]An image processing device extracts the significant information alpha buried 
in the output signalfor examplethe mixture ratioby operation of such accumulation 
of a sensor. An image processing device adjusts the quantity which is distortion by 
the image object of a foreground itself being mixed to producefor examplethe 
quantity of motion dotageetc. An image processing device adjusts the quantity of 
distortion produced when the image object of a foreground and the image object of 
a background are mixed. 

[0047] Drawing 6 is a figure explaining the picture acquired by picturizing the object 
corresponding to the foreground currently movedand the object corresponding to a 
stationary background. Drawing 6 (A) shows the picture acquired by picturizing the 
object corresponding to the foreground accompanied by a motionand the object 
corresponding to a stationary background. In the example shown in drawing 6 
(A)the object corresponding to a foreground is moving to the right from the left 
horizontally to the screen. 

[0048] Drawing 6 (B) is the model figure which developed the pixel value 
corresponding to one line of the picture shown in drawing 6 (A) to the time 
direction. The transverse direction of drawing 6 (B) corresponds in the direction X 
of space of drawing 6 (A). 

[0049]The pixel value comprises only an ingredient of the picture corresponding to 
the ingredient of a backgroundi.e.the object of a backgroundin the pixel of a 
background region. The pixel value comprises only an ingredient of the picture 
corresponding to the ingredient of a foregroundi.e.the object of a foregroundin the 
pixel of a foreground region. 

[0050]As for the pixel of the mixing zonethe pixel value comprises an ingredient of 
a backgroundand an ingredient of the foreground. Since the pixel value comprises 
an ingredient of a backgroundand an ingredient of the foregroundthe mixing zone 
can say it also as a distortion area. A mixing zone is further classified into a 
covered background region and an uncovered background region. 
[0051 ]A covered background region is a mixing zone of the position corresponding 
to the front end part of the direction of movement of the object of a foreground to 



a foreground regionand the field where a background component is covered by the 
foreground corresponding to the passage of time is said. 

[0052]On the other handan uncovered background region is a mixing zone of the 
position corresponding to the rear end part of the direction of movement of the 
object of a foreground to a foreground regionand the field where a background 
component appears corresponding to the passage of time is said. 
[0053]Thusa picture including a foreground regiona background regiona covered 
background regionor an uncovered background region is inputted into the field 
specific part 103the mixture ratio calculation part 104and the foreground 
background separation part 105 as an inputted image. 

[0054] Drawing 7 is a figure explaining above background regions and foreground 
regionsa mixing zonea covered background regionand an uncovered background 
region. When it corresponds to the picture shown in drawing 6 a background region 
is a stationary parta foreground region is a motion portionthe covered background 
region of a mixing zone is a portion which changes from a background to a 
foregroundand the uncovered background region of a mixing zone is a portion 
which changes from a foreground to a background. 

[0055] Drawing 8 is the model figure in the picture which picturized the object 
corresponding to a stationary foregroundand the object corresponding to a 
stationary background which developed the pixel value of the pixel adjacently 
located in a line with one row to the time direction. For examplethe pixel located in 
a line on one line of a screen can be chosen as a pixel adjacently located in a line 
with one row. 

[0056]The pixel value of F01 thru/or F04 which are shown in drawing 8 is a pixel 
value of the pixel corresponding to the stationary object of a foreground. The pixel 
value of B01 thru/or B04 which are shown in drawing 8 is a pixel value of the pixel 
corresponding to the stationary object of a background. 

[0057]The lengthwise direction in drawing 8 corresponds to timeand time passes 
toward the bottom since on in a figure. The position of the top chord of the 
rectangle in drawing 8 corresponds to the time which starts conversion to the 
electric charge of the light into which the sensor was inputtedand the position of 
the lower side of the rectangle in drawing 8 corresponds to the time which ends 
conversion to the electric charge of the light into which the sensor was inputted. 
That isthe distance from the top chord of the rectangle in drawing 8 to the lower 
side corresponds to shutter time. 

[0058]Belowthe case where shutter time and a frame interval are the same is 
explained at an example. 

[0059]The transverse direction in drawing 8 corresponds in the direction X of 
space explained by drawing 6 . More specifically in the example shown in drawing 
8the distance to the right-hand side of the rectangle indicated to be "B04" from 
the left side of the rectangle indicated to be "F01" in drawing 8 corresponds by 8 
timesi.e.the continuous interval of eight pixelsthe pitch of a pixel. 
[0060]When the object of a foreground and the object of a background are 
standing it stillthe light inputted into a sensor does not change in the period 



corresponding to shutter time. 

[0061]Herethe period corresponding to shutter time is divided during the two or 
more same length. For exampleif the virtual number of partitions is set to 4the 
model figure shown in drawing 8 can be expressed as a model shown in drawing 9 . 
The virtual number of partitions is set up corresponding to movement quantity 
[ within the shutter time of the object corresponding to a foreground ] v etc. For 
examplecorresponding to movement quantity v which is 4the virtual number of 
partitions is set to 4and the period corresponding to shutter time is divided into 
four. 

[0062]The line of the top in a figure corresponds to the period when the shutter 
opened in and the beginning was divided. A shutter opens the 2nd line from on in a 
figureand it corresponds to the 2nd divided period. A shutter opens the 3rd line 
from on in a figureand it corresponds to the 3rd divided period. A shutter opens 
the 4th line from on in a figureand it corresponds to the 4th divided period. 
[0063]Hereaftershutter time/v calls the shutter time divided corresponding to 
movement quantity v. 

[0064]Since the light inputted into a sensor does not change while the object 
corresponding to a foreground is standing it stillthe ingredients F01/v of a 
foreground are equal to the value which **(ed) the pixel value F01 by the virtual 
number of partitions. Similarly while the object corresponding to a foreground is 
standing it stillthe ingredients F02/v of a foregroundlt is equal to the value which 
**(ed) the pixel value F02 by the virtual number of partitionsand the ingredients 
F03/v of a foreground are equal to the value which **(ed) the pixel value F03 by 
the virtual number of partitionsand their ingredients F04/v of a foreground are 
equal to the value which **(ed) the pixel value F04 by the virtual number of 
partitions. 

[0065]Since the light inputted into a sensor does not change while the object 
corresponding to a background is standing it stillthe ingredients B01/v of a 
background are equal to the value which **(ed) the pixel value B01 by the virtual 
number of partitions. Similarlywhile the object corresponding to a background is 
standing it stillthe ingredients B02/v of a background are equal to the value which 
**(ed) the pixel value B02 by the virtual number of partitionsand that of B03/v are 
equal to the value which **(ed) the pixel value B03 by the virtual number of 
partitionsand B04/their v is equal to the value which **(ed) the pixel value B04 by 
the virtual number of partitions. 

[0066]Namelysince the light corresponding to the object of a foreground inputted 
into a sensor does not change in the period corresponding to shutter time when 
the object corresponding to a foreground is standing it stillThe ingredients F01/v 
of the foreground corresponding to [ a shutter opens and ] the first shutter 
time/vA shutter opens and the ingredients F01/v of the foreground corresponding 
to the 2nd shutter time / vthe ingredients F01/v of the foreground corresponding 
to [ a shutter opens and ] the 3rd shutter time / vand the ingredients F01/v of 
the foreground corresponding to [ a shutter opens and ] the 4th shutter time / v 
serve as the same value. F02/v thru/or F04/v also have the same relation as 



F01/v. 

[0067] Since the light corresponding to the object of a background inputted into a 
sensor does not change in the period corresponding to shutter time when the 
object corresponding to a background is standing it stillThe ingredients B01/v of 
the background corresponding to [ a shutter opens and ] the first shutter time/vA 
shutter opens and the ingredients B01/v of the background corresponding to the 
2nd shutter time / vthe ingredients B01/v of the background corresponding to [ a 
shutter opens and ] the 3rd shutter time / vand the ingredients B01/v of the 
background corresponding to [ a shutter opens and ] the 4th shutter time / v 
serve as the same value. B02/v thru/or B04/v also have the same relation. 
[0068]Nextthe object corresponding to a foreground moves and the case where 
the object corresponding to a background is standing it still is explained. 
[0069] Drawing 10 is the model figure which developed the pixel value of the pixel 
on one line to the time directionincluding a covered background region in case the 
object corresponding to a foreground moves toward the right-hand side in a figure. 
In drawing IQ movement quantity v of a foreground is 4. Since one frame is short 
timethe object corresponding to a foreground is a rigid bodyand it can be assumed 
that it is moving at uniform velocity. In drawing 10t he picture of the object 
corresponding to a foreground moves so that it may be displayed on right-hand 
side by 4 pixels in the following frame on the basis of a certain frame. 
[0070]In drawing 1 0t he 4th pixel belongs to a foreground region from the pixel 
thru/or the left of most left-hand side. In drawing 10t he left to the 5th thru/or the 
7th pixel belong to the mixing zone which is a covered background region from the 
left. In drawing 10t he pixel of most right-hand side belongs to a background region. 
[0071]Since it is moving so that the object corresponding to a foreground may 
cover the object corresponding to a background with the passage of timewhen the 
ingredient contained in the pixel value of the pixel belonging to a covered 
background region has a period corresponding to shutter timeit is replaced with 
the ingredient of a foreground from the ingredient of a background. 
[0072]For examplethe pixel value M which attached the thick line frame in drawing 
10 is expressed with a formula (1). 
[0073] 

M=B02/v+B02/v+F07/v+F06/v (1) 

[0074]For examplesince the 5th pixel contains the ingredient of the foreground 
corresponding to three shutter time / v including the ingredient of the background 
corresponding to one shutter time / v from the leftthe mixture ratio alpha of the 
5th pixel is 1/4 from the left. Since the 6th pixel contains the ingredient of the 
foreground corresponding to two shutter time / v including the ingredient of the 
background corresponding to two shutter time / v from the leftthe mixture ratio 
alpha of the 6th pixel is 1/2 from the left. Since the 7th pixel contains the 
ingredient of the foreground corresponding to one shutter time / v including the 
ingredient of the background corresponding to three shutter time / v from the 
leftthe mixture ratio alpha of the 7th pixel is 3/4 from the left. 
[0075]Since it can assume that it moves at uniform velocity so that the object 



corresponding to a foreground may be a rigid body and the picture of a foreground 
may be displayed on 4-pixel right-hand side in the following frameFor examplethe 
shutter of the 4th pixel opens from the left in drawing 10t he shutter of the 5th 
pixel opens the first ingredients F07/v of the foreground of shutter time/v from 
the left in drawing 10 and it is equal to the ingredient of the foreground 
corresponding to the 2nd shutter time / v. Similarlythe shutter of the 6th pixel 
opens the ingredients F07/v of a foreground from the left in drawing 10 and the 
shutter of the 7th pixel opens them from the ingredient of the foreground 
corresponding to the 3rd shutter time / vand the left in drawing 10 and they are 
equal to the ingredient of the foreground corresponding to the 4th shutter time / v 
respectively. 

[0076]Since it can assume that it moves at uniform velocity so that the object 
corresponding to a foreground may be a rigid body and the picture of a foreground 
may be displayed on 4-pixel right-hand side in the following frameFor examplethe 
shutter of the 3rd pixel opens from the left in drawing 1 0 the shutter of the 4th 
pixel opens the ingredients F06/v of the foreground of the first shutter time/v 
from the left in drawing 10 and it is equal to the ingredient of the foreground 
corresponding to the 2nd shutter time / v. Similarlythe shutter of the 5th pixel 
opens the ingredients F06/v of a foreground from the left in drawing 10 and the 
shutter of the 6th pixel opens them from the ingredient of the foreground 
corresponding to the 3rd shutter time / vand the left in drawing 10 and they are 
equal to the ingredient of the foreground corresponding to the 4th shutter time / v 
respectively. 

[0077]Since it can assume that it moves at uniform velocity so that the object 
corresponding to a foreground may be a rigid body and the picture of a foreground 
may be displayed on 4-pixel right-hand side in the following frameFor examplethe 
shutter of the 2nd pixel opens from the left in drawing 1 0t he shutter of the 3rd 
pixel opens the ingredients F05/v of the foreground of the first shutter time/v 
from the left in drawing 10 and it is equal to the ingredient of the foreground 
corresponding to that [ 2nd ] of shutter time/v. Similarlythe shutter of the 4th 
pixel opens the ingredients F05/v of a foreground from the left in drawing IQ and 
the shutter of the 5th pixel opens them from the ingredient of the foreground 
corresponding to the 3rd shutter time / vand the left in drawing IQ and they are 
equal to the ingredient of the foreground corresponding to the 4th shutter time / v 
respectively. 

[0078]Since it can assume that it moves at uniform velocity so that the object 
corresponding to a foreground may be a rigid body and the picture of a foreground 
may be displayed on 4-pixel right-hand side in the following frameFor examplethe 
shutter of the pixel by the side of the leftmost in drawing 10 opensthe shutter of 
the 2nd pixel opens the ingredients F04/v of the foreground of the first shutter 
time/v from the left in drawing IQ and it is equal to the ingredient of the 
foreground corresponding to the 2nd shutter time / v. Similarlythe shutter of the 
3rd pixel opens the ingredients F04/v of a foreground from the left in drawing 
IQand the shutter of the 4th pixel opens them from the ingredient of the 



foreground corresponding to the 3rd shutter time / vand the left in drawing 10 and 
they are equal to the ingredient of the foreground corresponding to the 4th 
shutter time / v respectively. 

[0079]Since it moves in this way and the field of the foreground corresponding to 
the object which is moving contains a Japanese quinceit can also be said to be a 
distortion area. 

[0080] Drawing 1 1 is the model figure which developed the pixel value of the pixel 
on one line to the time directionincluding an uncovered background region in case 
a foreground moves toward the right-hand side in a figure. In drawing 1 1 movement 
quantity v of a foreground is 4. Since one frame is short timethe object 
corresponding to a foreground is a rigid bodyand it can be assumed that it is 
moving at uniform velocity. In drawing 1 1 the picture of the object corresponding to 
a foreground moves to right-hand side by 4 pixels in the following frame on the 
basis of a certain frame. 

[0081]In drawing 1 1 the 4th pixel belongs to a background region from the pixel 
thru/or the left of most left-hand side. In drawing 1 1 the left to the 5th thru/or the 
7th pixel belong to the mixing zone which is an uncovered background from the 
left. In drawing 1 1 the pixel of most right-hand side belongs to a foreground region. 
[0082]Since it is moving so that the object corresponding to the foreground which 
had covered the object corresponding to a background may be removed from 
before the object corresponding to a background with the passage of timeWhen 
the ingredient contained in the pixel value of the pixel belonging to an uncovered 
background region has a period corresponding to shutter timeit is replaced with 
the ingredient of a background from the ingredient of a foreground. 
[0083]For examplepixel value M' which attached the thick line frame in drawing 1 1 
is expressed with a formula (2). 
[0084] 

M'=F02/v+F01/v+B26/v+B26/v (2) 

[0085]For examplesince the 5th pixel contains the ingredient of the foreground 
corresponding to one shutter time / v including the ingredient of the background 
corresponding to three shutter time / v from the leftthe mixture ratio alpha of the 
5th pixel is 3/4 from the left. Since the 6th pixel contains the ingredient of the 
foreground corresponding to two shutter time / v including the ingredient of the 
background corresponding to two shutter time / v from the leftthe mixture ratio 
alpha of the 6th pixel is 1/2 from the left. Since the 7th pixel contains the 
ingredient of the foreground corresponding to three shutter time / v including the 
ingredient of the background corresponding to one shutter time / v from the 
leftthe mixture ratio alpha of the 7th pixel is 1/4 from the left. 
[0086]When a formula (1) and a formula (2) are generalized morethe pixel value M 
is expressed with a formula (3). 
[0087] 
[Equation 1] 



[0088]Herealpha is the mixture ratio. B is a pixel value of a background and Fi/v is 
an ingredient of a foreground. 

[0089]The object corresponding to a foreground is a rigid bodyand can assume 
that it moves at uniform velocityand since movement quantity v is 4For 
examplethe shutter of the 5th pixel opens from the left in drawing 1 1 the shutter of 
the 6th pixel opens the first ingredients F01/v of the foreground of shutter time/v 
from the left in drawing H and it is equal to the ingredient of the foreground 
corresponding to the 2nd shutter time / v. Similarlythe shutter of the 7th pixel 
opens F01/v from the left in drawing 1 l and the shutter of the 8th pixel opens it 
from the ingredient of the foreground corresponding to the 3rd shutter time / vand 
the left in drawing 1 l and it is equal to the ingredient of the foreground 
corresponding to the 4th shutter time / v respectively. 

[0090]An object corresponding to a foreground is a rigid bodyand can assume that 
it moves at uniform velocityand since the virtual number of partitions is 4For 
examplea shutter of the 6th pixel opens from the left in drawing 11 a shutter of the 
7th pixel opens the first ingredients F02/v of a foreground of shutter time/v from 
the left in drawing 1 l and it is equal to an ingredient of a foreground corresponding 
to the 2nd shutter time / v. Similarlya shutter of the 8th pixel opens the 
ingredients F02/v of a foreground from the left in drawing 1 l and they are equal to 
an ingredient of a foreground corresponding to the 3rd shutter time / v. 
[0091] An object corresponding to a foreground is a rigid bodyand can assume that 
it moves at uniform velocityand since movement quantity v is 4For examplea 
shutter of the 7th pixel opens from the left in drawing 11 a shutter of the 8th pixel 
opens the first ingredients F03/v of a foreground of shutter time/v from the left in 
drawing 1 l and it is equal to an ingredient of a foreground corresponding to the 2nd 
shutter time / v. 

[0092]In explanation of drawing 9 t hru/or drawing 1 1 although it was explained that 
the virtual number of partitions was 4the virtual number of partitions corresponds 
to movement quantity v. Generally movement quantity v corresponds to movement 
speed of an object corresponding to a foreground. For examplewhile moving so 
that an object corresponding to a foreground may be displayed on right-hand side 
by 4 pixels in the following frame on the basis of a certain framemovement 
quantity v is set to 4. Corresponding to movement quantity vthe virtual number of 
partitions is set to 4. While similarly movingfor example so that an object 
corresponding to a foreground may be displayed on left-hand side by 6 pixels in 
the following frame on the basis of a certain framemovement quantity v is set to 6 
and the virtual number of partitions is set to 6. 

[0093]Relation between a mixing zone which comprises a foreground regiona 
background region and a covered background region which were explained to 
drawing 1 2 and drawing 1 3 aboveor an uncovered background regionand an 
ingredient of a foreground corresponding to divided shutter time and an ingredient 
of a background is shown. 

[0094] Drawing 12 shows an example which extracted a pixel of a foreground 
regiona background regionand a mixing zone from a picture including a foreground 



corresponding to an object which is moving in a stationary background front. In an 
example shown in drawing 12 an object corresponding to a foreground is moving 
horizontally to a screen. 

[0095]Frame #n+1 is the next frame of frame #nand frame #n+2 is the next frame 
of frame #n+1. 

[0096]A pixel of a foreground regiona background regionand a mixing zone which 
were extracted from either of frame #n thru/or frame #n+2 is extractedmovement 
quantity v is set to 4and a model which developed a pixel value of an extracted 
pixel to a time direction is shown in drawing 1 3 . 

[0097]Since an object corresponding to a foreground movesa pixel value of a 
foreground region comprises an ingredient of four different foregrounds 
corresponding to a period of shutter time/v. For examplea pixel located most in 
left-hand side among pixels of a foreground region shown in drawing 13 comprises 
F01/vF02/vF03Aand F04/v. That isa pixel of a foreground region moves and 
contains a Japanese quince. 

[0098]Since an object corresponding to a background is standing it stillin a period 
corresponding to shutter timelight corresponding to a background inputted into a 
sensor does not change. In this casea pixel value of a background region moves 
and does not contain a Japanese quince. 

[0099]A pixel value of a pixel belonging to a mixing zone which comprises a 
covered background region or an uncovered background region comprises an 
ingredient of a foregroundand an ingredient of a background. 

[0100]Nextwhile a picture corresponding to an object is movingit is the pixel in two 
or more frames adjacently located in a line with one rowand a model which 
developed a pixel value of a pixel of the same position to a time direction on a 
frame is explained. For examplewhile a picture corresponding to an object is 
moving horizontally to a screena pixel located in a line on one line of a screen can 
be chosen as a pixel adjacently located in a line with one row. 
[0101] Drawing 14 is a pixel which three frames of a picture which picturized an 
object corresponding to a stationary background adjoinedand has been located in a 
line with one rowand is the model figure which developed a pixel value of a pixel of 
the same position to a time direction on a frame. Frame #n is the next frame of 
frame #n-1and frame #n+1 is the next frame of frame #n. Other frames are called 
similarly. 

[01 02] A pixel value of B01 thru/or B12 which are shown in drawing 14 is a pixel 
value of a pixel corresponding to a stationary object of a background. Since an 
object corresponding to a background is standing it stilla pixel value of a 
corresponding pixel does not change in frame #n-1 thru/or the frame n+1. For 
examplea pixel in frame #n corresponding to a position of a pixel which has a pixel 
value of BOS in frame #n-1and a pixel in frame #n+1 have a pixel value of 
BOSrespectively. 

[01 03] Drawing 15 is a pixel which three frames of a picture which picturized an 
object corresponding to a foreground moved to right-hand side in a figure 
adjoinedand has been located in a line with one row with an object corresponding 



to a stationary backgroundand is the model figure which developed a pixel value of 
a pixel of the same position to a time direction on a frame. A model shown in 
drawing 15 includes a covered background region. 

[0104]In drawing 15 since it moves so that an object corresponding to a foreground 
may be a rigid bodyand can assume that it moves at uniform velocity and a picture 
of a foreground may be displayed on 4-pixel right-hand side in the following 
framemovement quantity v of a foreground is 4 and the virtual number of partitions 
is 4. 

[0105]For examplea shutter of a pixel by the side of the leftmost of frame #n-1 in 
drawing 15 opensan ingredient of a foreground of the first shutter time/v is set to 
F12/va shutter of the 2nd pixel opens it from the left in drawing 1 S and an 
ingredient of the 2nd foreground of shutter time/v is also set to F12/v. A shutter 
of the 3rd pixel opens from the left in drawing 1 5 a shutter of the 4th pixel opens 
from an ingredient of the 3rd foreground of shutter time/vand the left in drawing 
15and an ingredient of the 4th foreground of shutter time/v is set to F12/v. 
[0106]A shutter of a pixel by the side of the leftmost of frame #n-1 in drawing 1 5 
opensan ingredient of the 2nd foreground of shutter time/v is set to F1 1/va 
shutter of the 2nd pixel opens it from the left in drawing 15 and an ingredient of 
the 3rd foreground of shutter time/v is also set to F1 1/v. A shutter of the 3rd 
pixel opens from the left in drawing 15 and an ingredient of the 4th foreground of 
shutter time/v is set to F1 1/v. 

[0107]A shutter of a pixel by the side of the leftmost of frame #n-1 in drawing 15 
opensan ingredient of the 3rd foreground of shutter time/v is set to F10/va 
shutter of the 2nd pixel opens it from the left in drawing 15 and an ingredient of 
the 4th foreground of shutter time/v is also set to F10/v. A shutter of a pixel by 
the side of the leftmost of frame #n-1 in drawing 15 opensand an ingredient of the 
4th foreground of shutter time/v is set to F09/v. 

[0108]Since an object corresponding to a background is standing it stilla shutter of 
the 2nd pixel opens from the left of frame #n-1 in drawing 15 and an ingredient of 
the background of the first shutter time/v is set to B01/v. A shutter of the 3rd 
pixel opens from the left of frame #n~1 in drawing 15 and an ingredient of the 
background of the beginning and the 2nd shutter time / v is set to B02/v. A 
shutter of the 4th pixel opens from the left of frame #n~1 in drawing 15 and an 
ingredient of the background of the beginning thru/or the 3rd shutter time / v is 
set to B03/v. 

[0109]In frame #n-1 in drawing 15 a pixel of most left-hand side belongs to a 
foreground regionand the 2nd thru/or the 4th pixel belong to a mixing zone which 
is a covered background region from left-hand side. 

[01 10]The 5th pixel thru/or the 12th pixel belong to a background region from the 
left of frame #n-1 in drawing 1 S and the pixel value is set to B04 thru/or 
B1 1 respectively. 

[01 1 1]The 1st pixel thru/or the 5th pixel belong to a foreground region from the 
left of frame #n in drawing 1 5 . Ingredients of a foreground of the shutter time/v in 
a foreground region of frame #n are either F05/v thru/or F12/v. 



[01 12]Since it moves so that an object corresponding to a foreground may be a 
rigid bodyand can assume that it moves at uniform velocity and a picture of a 
foreground may be displayed on 4-pixel right-hand side in the following frameA 
shutter of the 5th pixel opens from the left of frame #n in drawing 15 an ingredient 
of a foreground of the first shutter time/v is set to F1 2/va shutter of the 6th pixel 
opens it from the left in drawing 15 and an ingredient of the 2nd foreground of 
shutter time/v is also set to F12/v. A shutter of the 7th pixel opens from the left 
in drawing 15 a shutter of the 8th pixel opens from an ingredient of the 3rd 
foreground of shutter time/vand the left in drawing 15 and an ingredient of the 4th 
foreground of shutter time/v is set to F12/v. 

[01 13]A shutter of the 5th pixel opens from the left of frame #n in drawing 15 an 
ingredient of the 2nd foreground of shutter time/v is set to F1 1/va shutter of the 
6th pixel opens it from the left in drawing 15 and an ingredient of the 3rd 
foreground of shutter time/v is also set to F1 1/v. A shutter of the 7th pixel opens 
from the left in drawing 15 and an ingredient of the 4th foreground of shutter 
time/v is set to F1 1/v. 

[01 14]A shutter of the 5th pixel opens from the left of frame #n in drawing 15 an 
ingredient of the 3rd foreground of shutter time/v is set to F10/va shutter of the 
6th pixel opens it from the left in drawing 15 and an ingredient of the 4th 
foreground of shutter time/v is also set to F10/v. A shutter of the 5th pixel opens 
from the left of frame #n in drawing 15 and an ingredient of the 4th foreground of 
shutter time/v is set to F09/v. 

[0115]Since an object corresponding to a background is standing it stilla shutter of 
the 6th pixel opens from the left of frame #n in drawing 15 and an ingredient of the 
background of the first shutter time/v is set to B05/v. A shutter of the 7th pixel 
opens from the left of frame #n in drawing 15 and an ingredient of the background 
of the beginning and the 2nd shutter time / v is set to B06/v. A shutter of the 8th 
pixel opens from the left of frame #n in drawing 15 and an ingredient of the 
background of the beginning thru/or the 3rd shutter time / v is set to B07/v. 
[01 16]In frame #n in drawing 15t he 6th thru/or the 8th pixel belong to a mixing 
zone which is a covered background region from left-hand side. 
[01 1 7]The 9th pixel thru/or the 12th pixel belong to a background region from the 
left of frame #n in drawing 15 and a pixel value is set to B08 thru/or 
B1 1 respectively. 

[01 18]The 1st pixel thru/or the 9th pixel belong to a foreground region from the 
left of frame #n+1 in drawing 15 . Ingredients of a foreground of the shutter time/v 
in a foreground region of frame #n+1 are either F01/v thru/or F12/v. 
[01 19]Since it moves so that an object corresponding to a foreground may be a 
rigid bodyand can assume that it moves at uniform velocity and a picture of a 
foreground may be displayed on 4-pixel right-hand side in the following frameA 
shutter of the 9th pixel opens from the left of frame #n+1 in drawing 1 S an 
ingredient of a foreground of the first shutter time/v is set to F12/va shutter of 
the 10th pixel opens it from the left in drawing 15 and an ingredient of the 2nd 
foreground of shutter time/v is also set to F12/v. A shutter of the 1 1th pixel 



opens from the left in drawing 15 a shutter of the 12th pixel opens from an 
ingredient of the 3rd foreground of shutter time/vand the left in drawing 15 and an 
ingredient of the 4th foreground of shutter time/v is set to F12/v. 
[0120]A shutter of the 9th pixel opens from the left of frame #n+1 in drawing 15 an 
ingredient of a foreground of the 2nd period of shutter time/v is set to F1 1/va 
shutter of the 10th pixel opens it from the left in drawing 15 and an ingredient of 
the 3rd foreground of shutter time/v is also set to F1 1/v. A shutter of the 1 1th 
pixel opens from the left in drawing 15 and an ingredient of the 4th foreground of 
shutter time/v is set to F1 1/v. 

[0121]A shutter of the 9th pixel opens from the left of frame #n+1 in drawing 15 an 
ingredient of the 3rd foreground of shutter time/v is set to F10/va shutter of the 
10th pixel opens it from the left in drawing 15 and an ingredient of the 4th 
foreground of shutter time/v is also set to F10/v. A shutter of the 9th pixel opens 
from the left of frame #n+1 in drawing 15 and an ingredient of the 4th foreground of 
shutter time/v is set to F09/v. 

[0122]Since an object corresponding to a background is standing it stilla shutter of 
the 10th pixel opens from the left of frame #n+1 in drawing 15 and an ingredient of 
the background of the first shutter time/v is set to B09/v. A shutter of the 1 1th 
pixel opens from the left of frame #n+1 in drawing 15 and an ingredient of the 
background of the beginning and the 2nd shutter time / v is set to B10/v. A 
shutter of the 12th pixel opens from the left of frame #n+1 in drawing 15 and an 
ingredient of the background of the beginning thru/or the 3rd shutter time / v is 
set to B11/v. 

[0123]In frame #n+1 in drawing 1 5 the 10th thru/or the 12th pixel correspond to a 
mixing zone which is a covered background region from left-hand side. 
[01 24] Drawing 16 is a model figure of a picture which extracted an ingredient of a 
foreground from a pixel value shown in drawing 15 . 

[0125] Drawing 1 7 is a pixel which three frames of a picture which picturized a 
foreground corresponding to an object which moves to right-hand side in a figure 
adjoinedand has been located in a line with one row with a stationary 
backgroundand is the model figure which developed a pixel value of a pixel of the 
same position to a time direction on a frame. An uncovered background region is 
included in drawing 17 . 

[0126]In drawing 1 7 it can be assumed that an object corresponding to a 
foreground is a rigid bodyand is moving at uniform velocity. Since an object 
corresponding to a foreground is moving so that it may be displayed on right-hand 
side by 4 pixels in the following framemovement quantity v is 4. 
[0127]For examplea shutter of a pixel by the side of the leftmost of frame #n-1 in 
drawing 1 7 opensthe first ingredient of a foreground of shutter time/v is set to 
F13/va shutter of the 2nd pixel opens it from the left in drawing 1 7 and an 
ingredient of the 2nd foreground of shutter time/v is also set to F13/v. A shutter 
of the 3rd pixel opens from the left in drawing 1 7 a shutter of the 4th pixel opens 
from an ingredient of the 3rd foreground of shutter time/vand the left in drawing 
17and an ingredient of the 4th foreground of shutter time/v is set to F1 3/v. 



[0128]A shutter of the 2nd pixel opens from the left of frame #n-1 in drawing 1 7 an 
ingredient of a foreground of the first shutter time/v is set to F14/va shutter of 
the 3rd pixel opens it from the left in drawing 1 7 and an ingredient of the 2nd 
foreground of shutter time/v is also set to F14/v. A shutter of the 3rd pixel opens 
from the left in drawing 17 and the first ingredient of a foreground of shutter 
time/v is set to F15/v. 

[0129]Since an object corresponding to a background is standing it stilla shutter of 
a pixel by the side of the leftmost of frame #n-1 in drawing 17 opensand an 
ingredient of the 2nd thru/or the 4th background of shutter time/v is set to B25/v. 
A shutter of the 2nd pixel opens from the left of frame #n-1 in drawing 17 and an 
ingredient of the 3rd and the 4th background of shutter time/v is set to B26/v. A 
shutter of the 3rd pixel opens from the left of frame #n-1 in drawing 17 and an 
ingredient of the 4th background of shutter time/v is set to B27/v. 
[0130]In frame #n-1 in drawing 17 a pixel of most left-hand side thru/or the 3rd 
pixel belong to a mixing zone which is an uncovered background region. 
[0131]The 4th pixel thru/or the 12th pixel belong to a foreground region from the 
left of frame #n-1 in drawing 1 7 . Ingredients of a foreground of a frame are either 
F1 3/v thru/or F24/v. 

[0132]The 4th pixel belongs to a background region from a pixel thru/or the left by 
the side of the leftmost of frame #n in drawing 17 and a pixel value is set to B25 
thru/or B28respectively. 

[0133]Since it moves so that an object corresponding to a foreground may be a 
rigid bodyand can assume that it moves at uniform velocity and a picture of a 
foreground may be displayed on 4-pixel right-hand side in the following frameA 
shutter of the 5th pixel opens from the left of frame #n in drawing 1 7 an ingredient 
of a foreground of the first shutter time/v is set to F13/va shutter of the 6th pixel 
opens it from the left in drawing 17 and an ingredient of the 2nd foreground of 
shutter time/v is also set to F13/v. A shutter of the 7th pixel opens from the left 
in drawing 1 7 a shutter of the 8th pixel opens from an ingredient of the 3rd 
foreground of shutter time/vand the left in drawing 1 7 and an ingredient of the 4th 
foreground of shutter time/v is set to F13/v. 

[0134]A shutter of the 6th pixel opens from the left of frame #n in drawing 17 an 
ingredient of a foreground of the first shutter time/v is set to F14/va shutter of 
the 7th pixel opens it from the left in drawing 17 and an ingredient of the 2nd 
foreground of shutter time/v is also set to F14/v. A shutter of the 8th pixel opens 
from the left in drawing 17 and an ingredient of a foreground of the first shutter 
time/v is set to F15/v. 

[0135]Since an object corresponding to a background is standing it stilla shutter of 
the 5th pixel opens from the left of frame #n in drawing 17 and an ingredient of the 
2nd thru/or the 4th background of shutter time/v is set to B29/v. A shutter of 
the 6th pixel opens from the left of frame #n in drawing 17 and an ingredient of the 
3rd and the 4th background of shutter time/v is set to B30/v. A shutter of the 7th 
pixel opens from the left of frame #n in drawing 1 7 and an ingredient of the 4th 
background of shutter time/v is set to B31/v. 



[0136]In frame #n in drawing 1 7 the 5th pixel thru/or the 7th pixel belong to a 

mixing zone which is an uncovered background region from the left. 

[0137]The 8th pixel thru/or the 12th pixel belong to a foreground region from the 

left of frame #n in drawing 17 . Values corresponding to a period of shutter time/v 

in a foreground region of frame #n are either F13/v thru/or F20/v. 

[0138]The 8th pixel belongs to a background region from a pixel thru/or the left by 

the side of the leftmost of frame #n+1 in drawing 17 and a pixel value is set to B25 

thru/or B32respectively. 

[0139]Since it moves so that an object corresponding to a foreground may be a 
rigid bodyand can assume that it moves at uniform velocity and a picture of a 
foreground may be displayed on 4-pixel right-hand side in the following frameA 
shutter of the 9th pixel opens from the left of frame #n+1 in drawing 17 an 
ingredient of a foreground of the first shutter time/v is set to F13/va shutter of 
the 10th pixel opens it from the left in drawing 17 and an ingredient of the 2nd 
foreground of shutter time/v is also set to F13/v. A shutter of the 1 1th pixel 
opens from the left in drawing 1 7 a shutter of the 12th pixel opens from an 
ingredient of the 3rd foreground of shutter time/vand the left in drawing 1 7 and an 
ingredient of the 4th foreground of shutter time/v is set to F13/v. 
[0140]A shutter of the 10th pixel opens from the left of frame #n+1 in drawing 
17an ingredient of a foreground of the first shutter time/v is set to F14/va shutter 
of the 1 1th pixel opens it from the left in drawing 1 7 and an ingredient of the 2nd 
foreground of shutter time/v is also set to F14/v. A shutter of the 12th pixel 
opens from the left in drawing 17 and an ingredient of a foreground of the first 
shutter time/v is set to F15/v. 

[0141]Since an object corresponding to a background is standing it stilla shutter of 
the 9th pixel opens from the left of frame #n+1 in drawing 1 7 and an ingredient of 
the 2nd thru/or the 4th background of shutter time/v is set to B33/v. A shutter 
of the 10th pixel opens from the left of frame #n+1 in drawing 1 7 and an ingredient 
of the 3rd and the 4th background of shutter time/v is set to B34/v. A shutter of 
the 1 1th pixel opens from the left of frame #n+1 in drawing 17 and an ingredient of 
the 4th background of shutter time/v is set to B35/v. 

[0142]In frame #n+1 in drawing 17 the 9th pixel thru/or the 1 1th pixel belong to a 
mixing zone which is an uncovered background region from the left. 
[0143]The 12th pixel belongs to a foreground region from the left of frame #n+1 in 
drawing 17 . Ingredients of a foreground of the shutter time/v in a foreground 
region of frame #n+1 are either F13/v thru/or F16/v. 

[01 44] Drawing 18 is a model figure of a picture which extracted an ingredient of a 
foreground from a pixel value shown in drawing 1 7 . 

[0145]Return to drawing 2 and a pixel value of two or more frames is used for the 
field specific part 103A flag which shows that it belongs to a foreground regiona 
background regiona covered background regionor an uncovered background region 
is matched for every pixeland the mixture ratio calculation part 104 and the 
motion dotage controller 106 are supplied as area information. 
[0146]the mixture ratio which the mixture ratio calculation part 104 computed the 



mixture ratio alpha for every pixel about a pixel contained in a mixing zone based 
on a pixel value of two or more framesand area informationand was computed — 
alpha is supplied to the foreground background separation part 105. 
[0147]the foreground background separation part 105 — a pixel value of two or 
more framesarea informationand the mixture ratio — extracting a foreground 
ingredient picture which consists only of an ingredient of a foreground based on 
alpha — a motion — a Japanese quince — the controller 106 is supplied. 
[0148]A foreground ingredient picture to which the motion dotage controller 106 
was supplied from the foreground background separation part 105A foreground 
ingredient picture which was included in a foreground ingredient picturemoved 
based on a motion vector supplied from the motion detection part 102 and area 
information supplied from the field specific part 103adjusted quantity of a 
Japanese quincemovedand adjusted quantity of a Japanese quince is outputted. 
[01 49] With reference to a flow chart of drawing 19 processing of adjustment of 
quantity by an image processing device which moves and fades is explained. In 
Step S11the field specific part 103 performs processing of field specification which 
generates area information which shows whether it belongs for every pixel of an 
inputted image to either a foreground regiona background regiona covered 
background region or an uncovered background region based on an inputted image. 
Details of processing of field specification are mentioned later. The field specific 
part 103 supplies generated area information to the mixture ratio calculation part 
104. 

[0150]In Step S1 1the field specific part 103It may be made to generate area 
information which shows whether it belongs for every pixel of an inputted image to 
either a foreground regiona background region or a mixing zone (distinction of a 
covered background region or an uncovered background region is not carried out) 
based on an inputted image. In this casethe foreground background separation part 
105 and the motion dotage controller 106 judge whether a mixing zone is a 
covered background region or it is an uncovered background region based on the 
direction of a motion vector. For examplewhen having ranked with a foreground 
regiona mixing zone and a background regionand order corresponding to the 
direction of a motion vectorthe mixing zoneWhen it is judged with a covered 
background region and has ranked with a background regiona mixing zone and a 
foreground regionand order corresponding to the direction of a motion vectorthe 
mixing zone is judged to be an uncovered background region. 
[0151]In Step S12the mixture ratio calculation part 104 computes the mixture 
ratio alpha for every pixel contained in a mixing zone based on an inputted image 
and area information. Details of processing of mixture ratio calculation are 
mentioned later, the mixture ratio which the mixture ratio calculation part 104 
computed — alpha is supplied to the foreground background separation part 105. 
[0152]in Step S13 — the foreground background separation part 105 — area 
information and the mixture ratio — based on alphaan ingredient of a foreground is 
extracted from an inputted imageit moves as a foreground ingredient pictureand 
the Japanese quince controller 106 is supplied. 



[0153]In Step S14move and the Japanese quince controller 1 06It is the 
continuous pixel located in a line in the motion direction based on a motion vector 
and area informationA batch which shows a position on a picture of a thing 
belonging to either an uncovered background regiona foreground region and a 
covered background region is generatedand it is contained in a foreground 
ingredient corresponding to a batchand movesand quantity of a Japanese quince is 
adjusted. Details of processing of adjustment of quantity of motion dotage are 
mentioned later. 

[0154]In Step S15an image processing device judges whether processing was 
ended about the whole screenwhen judged with not having ended processing about 
the whole screenprogresses to Step S14 and repeats processing of adjustment of 
quantity which moves and fades for an ingredient of a foreground corresponding to 
a batch. 

[0155]In Step S15when judged with having ended processing about the whole 
screenprocessing is ended. 

[0156]Thusan image processing device separates a foreground and a 
backgroundcan be contained in a foregroundcan be movedand can adjust quantity 
of a Japanese quince. That isan image processing device can be contained in 
sample data which is a pixel value of a pixel of a foregroundcan be movedand can 
adjust quantity of a Japanese quince. 

[0157]Hereaftereach composition of the field specific part 103the mixture ratio 
calculation part 104the foreground background separation part 105and the motion 
dotage controller 106 is explained. 

[0158] Drawing 20 is a block diagram showing an example of composition of the 
field specific part 103. The field specific part 103 which shows drawing 20 
composition does not use a motion vector. The frame memory 201 memorizes an 
inputted picture per frame. Frame #n-1 frame #n whose frame memory 201 is a 
frame in front of [ of frame #n-2 which is a frame in front of / of frame #n / 
twoand frame #n ] one when an object of processing is frame #nFrame #n+2 which 
is a frame after twoframe #n+1 which is a frame after [ of frame #n ] oneand frame 
#nis memorized. 

[0159]A pixel value of a pixel of frame #n+2 in the same position as a position on a 
picture of a pixel which is an object of field specification [ the static/dynamic 
detection portion 202-1 ] of frame #nAnd an absolute value of a difference of a 
read pixel value is computed by reading a pixel value of a pixel of frame #n+1 in 
the same position as a position on a picture of a pixel which is an object of field 
specification of frame #n from the frame memory 201. It judges whether the 
static/dynamic detection portion 202-1 has an absolute value of a difference of a 
pixel value of frame #n+2and a pixel value of frame #n+1 larger than threshold Th 
set up beforehandand when judged with an absolute value of a difference being 
larger than threshold Thstatic/dynamic detection which shows a motion is 
supplied to the area judgment part 203-1. When judged with an absolute value of a 
difference of a pixel value of a pixel of frame #n+2 and a pixel value of a pixel of 
frame #n+1 being below threshold Ththe static/dynamic detection portion 202-1 



supplies static/dynamic detection which shows stillness to the area judgment part 
203-1. 

[0160]The static/dynamic detection portion 202-2 computes an absolute value of 
a difference of a pixel value by reading a pixel value of a pixel of frame #n+1 in the 
same position as a position on a picture of a pixel which is an object of field 
specification of frame #nand a pixel value of a pixel which is the target of frame #n 
from the frame memory 201. The static/dynamic detection portion 202-2 an 
absolute value of a difference of a pixel value of frame #n+1 and a pixel value of 
frame #nWhen it judges whether it is larger than threshold Th set up beforehand 
and judges that an absolute value of a difference of a pixel value is larger than 
threshold Thstatic/dynamic detection which shows a motion is supplied to the 
area judgment part 203-1 and the area judgment part 203-2. When it judges that 
an absolute value of a difference of a pixel value of a pixel of frame #n+1 and a 
pixel value of a pixel of frame #n is below threshold Ththe static/dynamic 
detection portion 202-2 supplies static/dynamic detection which shows stillness 
to the area judgment part 203-1 and the area judgment part 203-2. 
[0161]The static/dynamic detection portion 202-3 computes an absolute value of 
a difference of a pixel value by reading a pixel value of a pixel of frame #n~1 in the 
same position as a position on a pixel value of a pixel which is an object of field 
specification of frame #nand a picture of a pixel which is an object of field 
specification of frame #n from the frame memory 201. The static/dynamic 
detection portion 202-3 an absolute value of a difference of a pixel value of frame 
#n and a pixel value of frame #n-1 When it judges whether it is larger than 
threshold Th set up beforehand and judges that an absolute value of a difference 
of a pixel value is larger than threshold Thstatic/dynamic detection which shows a 
motion is supplied to the area judgment part 203-2 and the area judgment part 
203-3. When it judges that an absolute value of a difference of a pixel value of a 
pixel of frame #n and a pixel value of a pixel of frame #n-1 is below threshold 
Ththe static/dynamic detection portion 202-3 supplies static/dynamic detection 
which shows stillness to the area judgment part 203-2 and the area judgment part 
203-3. 

[0162]A pixel value of a pixel of frame #n-1 in the same position as a position on a 
picture of a pixel which is an object of field specification [ the static/dynamic 
detection portion 202-4 ] of frame #nAnd an absolute value of a difference of a 
pixel value is computed by reading a pixel value of a pixel of frame #n-2 in the 
same position as a position on a picture of a pixel which is an object of field 
specification of frame #n from the frame memory 201. The static/dynamic 
detection portion 202-4 an absolute value of a difference of a pixel value of frame 
#n-1 and a pixel value of frame #n-2When it judges whether it is larger than 
threshold Th set up beforehand and judges that an absolute value of a difference 
of a pixel value is larger than threshold Thstatic/dynamic detection which shows a 
motion is supplied to the area judgment part 203-3. When it judges that an 
absolute value of a difference of a pixel value of a pixel of frame #n-1 and a pixel 
value of a pixel of frame #n-2 is below threshold Ththe static/dynamic detection 



portion 202-4 supplies static/dynamic detection which shows stillness to the area 
judgment part 203-3. 

[0163]When static/dynamic detection with which static/dynamic detection 
supplied from the static/dynamic detection portion 202-1 showed stillnessand the 
area judgment part 203-1 was supplied from the static/dynamic detection portion 
202-2 shows a motionl which shows that it belongs to an uncovered background 
region is set as an uncovered background region decision flag corresponding to a 
pixel judge [ pixel ] with a pixel which is an object of field specification in frame #n 
belonging to an uncovered background regionand a field is judged to be. 
[0164]The area judgment part 203-1. [ whether static/dynamic detection supplied 
from the static/dynamic detection portion 202-1 shows a motionand ] Or when 
static/dynamic detection supplied from the static/dynamic detection portion 202- 

2 shows stillnessOwhich shows not belonging to an uncovered background region is 
set as an uncovered background region decision flag corresponding to a pixel judge 
[ pixel ] with a pixel which is an object of field specification in frame #n not 
belonging to an uncovered background regionand a field is judged to be. 
[0165]The area judgment part 203-1 supplies an uncovered background region 
decision flag with which "1" or "0" was set up in this way to the decision flag 
storing frame memory 204. 

[0166]When static/dynamic detection with which static/dynamic detection 
supplied from the static/dynamic detection portion 202-2 showed stillnessand the 
area judgment part 203-2 was supplied from the static/dynamic detection portion 
202-3 shows stillnessl which shows that it belongs to a static region is set as a 
static region decision flag corresponding to a pixel judge [ pixel ] with a pixel which 
is an object of field specification in frame #n belonging to a static regionand a field 
is judged to be. 

[0167]The area judgment part 203-2. [ whether static/dynamic detection supplied 
from the static/dynamic detection portion 202-2 shows a motionand ] Or when 
static/dynamic detection supplied from the static/dynamic detection portion 202- 

3 shows a motionOwhich shows not belonging to a static region is set as a static 
region decision flag corresponding to a pixel judge [ pixel ] with a pixel which is an 
object of field specification in frame #n not belonging to a static regionand a field 
is judged to be. 

[0168]The area judgment part 203-2 supplies a static region decision flag with 
which "1" or "0" was set up in this way to the decision flag storing frame memory 
204. 

[0169]When static/dynamic detection with which static/dynamic detection 
supplied from the static/dynamic detection portion 202-2 showed a motionand the 
area judgment part 203-2 was supplied from the static/dynamic detection portion 
202-3 shows a motionl which shows that it belongs to a motion field is set as a 
motion area judgment flag corresponding to a pixel a pixel which is an object of 
field specification in frame #n movesand judge [ pixel ] with belonging to a field and 
with which a field is judged to be. 

[0170]The area judgment part 203-2. [ whether static/dynamic detection supplied 



from the static/dynamic detection portion 202-2 shows stillnessand ] Or when 
static/dynamic detection supplied from the static/dynamic detection portion 202- 

3 shows stillnessOwhich shows not belonging to a motion field is set as a motion 
area judgment flag corresponding to a pixel a pixel which is an object of field 
specification in frame #n movesand judge [ pixel ] with not belonging to a field and 
with which a field is judged to be. 

[0171]The area judgment part 203-2 supplies a motion area judgment flag with 
which "1 " or "0" was set up in this way to the decision flag storing frame memory 
204. 

[0172]When static/dynamic detection with which static/dynamic detection 
supplied from the static/dynamic detection portion 202-3 showed a motionand the 
area judgment part 203-3 was supplied from the static/dynamic detection portion 
202-4 shows stillnessl which shows that it belongs to a covered background region 
is set as a covered background region decision flag corresponding to a pixel judge 
[ pixel ] with a pixel which is an object of field specification in frame #n belonging 
to a covered background regionand a field is judged to be. 

[0173]The area judgment part 203-3. [ whether static/dynamic detection supplied 
from the static/dynamic detection portion 202-3 shows stillnessand ] Or when 
static/dynamic detection supplied from the static/dynamic detection portion 202- 

4 shows a motionOwhich shows not belonging to a covered background region is 
set as a covered background region decision flag corresponding to a pixel judge 
[ pixel ] with a pixel which is an object of field specification in frame #n not 
belonging to a covered background regionand a field is judged to be. 
[0174]The area judgment part 203-3 supplies a covered background region 
decision flag with which "1" or "0" was set up in this way to the decision flag 
storing frame memory 204. 

[0175]An uncovered background region decision flag with which the decision flag 
storing frame memory 204 was supplied from the area judgment part 203-1 A static 
region decision flag supplied from the area judgment part 203-2a motion area 
judgment flag supplied from the area judgment part 203-2and a covered 
background region decision flag supplied from the area judgment part 203-3 are 
memorizedrespectively. 

[0176]The decision flag storing frame memory 204 supplies a memorized 
uncovered background region decision flaga static region decision flaga motion 
area judgment flagand a covered background region decision flag to the 
synchronizer 205. . The synchronizer 205 was supplied from the decision flag 
storing frame memory 204. An uncovered background region decision flaga static 
region decision flagBased on a motion area judgment flag and a covered 
background region decision flagEach pixel generates area information which shows 
that it belongs to either an uncovered background regiona static regiona motion 
field and a covered background regionand supplies the decision flag storing frame 
memory 206. 

[0177]The decision flag storing frame memory 206 memorizes area information 
supplied from the synchronizer 205and it outputs memorized area information. 



[0178]Nextan example of processing of the field specific part 103 is explained with 
reference to drawing 21 thru/or drawing 25 . 

[0179]While an object corresponding to a foreground is movinga position on a 
screen of a picture corresponding to an object changes for every frame. As shown 
in drawing 21 in frame #na picture corresponding to an object located in a position 
shown by Yn (xy) is located in Yn+1 (xy) in frame #n+1 which is the following frame. 
[0180]A model figure which developed a pixel value of a pixel which adjoins in the 
motion direction of a picture corresponding to an object of a foregroundand is 
located in a line with one row to a time direction is shown in drawing 22 . For 
examplea model figure [ in / when level / to a screen / in the motion direction of 
a picture corresponding to an object of a foreground / drawing 22 ] shows a model 
which developed a pixel value of an adjoining pixel on one line to a time direction. 
[01 81]In drawing 22 a line in frame #n is the same as a line in frame #n+1. 
[0182]In frame #nan ingredient of a foreground corresponding to an object 
contained in the 2nd pixel thru/or the 13th pixel from the left is contained in the 
6th thru/or the 1 7th pixel from the left in frame #n+1. 

[0183]In frame #npixels belonging to a covered background region are the 1 1th 
thru/or the 1 3th pixel from the leftand pixels belonging to an uncovered 
background region are the 2nd thru/or the 4th pixel from the left. In frame 
#n+1 pixels belonging to a covered background region are the 15th thru/or the 17th 
pixel from the leftand pixels belonging to an uncovered background region are the 
6th thru/or the 8th pixel from the left. 

[0184]In an example shown in drawing 22 since 4 pixels of ingredients of a 
foreground included in frame #n are moving in frame #n+1 movement quantity v is 4. 
The virtual number of partitions corresponds to movement quantity vand is 4. 
[0185]Nextchange of a pixel value of a pixel belonging to a mixing zone before and 
behind a frame currently observed is explained. 

[0186]In frame #n which is shown in drawing 23 and whose movement quantity v of 
a foreground a background stands it still and is 4pixels belonging to a covered 
background region are the 15th thru/or the 17th pixel from the left. Since 
movement quantity v is 4in frame #n-1 in front of onethe 15th thru/or the 17th 
pixel belong to a background region only including an ingredient of a background 
from the left. In frame #n-2 in front of onethe 1 5th thru/or the 1 7th pixel belong 
to a background region only including an ingredient of a background from the left. 
[0187]Since an object corresponding to a background is standing it still herea pixel 
value of the left of frame #n-1 to the 15th pixel does not change from a pixel 
value of the left of frame #n~2 to the 15th pixel. Similarlya pixel value of the left of 
frame #n-1 to the 16th pixel does not change from a pixel value of the left of 
frame #n~2 to the 16th pixeland a pixel value of the left of frame #n-1 to the 17th 
pixel does not change from a pixel value of the left of frame #n-2 to the 17th pixel. 
[0188]That issince a pixel of frame #n-1 corresponding to a pixel belonging to a 
covered background region in frame #n and frame #n-2 comprises only an 
ingredient of a background and a pixel value does not changean absolute value of 
the difference turns into about 0 value. Thereforestatic/dynamic detection to a 



pixel of frame #n-1 corresponding to a pixel belonging to a mixing zone in frame #n 
and frame #n-2 is judged by the static/dynamic detection portion 202-4 to be 
stillness. 

[0189]Since a pixel belonging to a covered background region in frame #n contains 
an ingredient of a foregrounda pixel value differs from a case where only an 
ingredient of a background in frame #n-1 is comprised. Thereforestatic/dynamic 
detection to a pixel belonging to a mixing zone in frame #n and a pixel of 
corresponding frame #n-1 is judged by the static/dynamic detection portion 202-3 
to be a motion. 

[0190]Thusthe area judgment part 203-3 judges with a corresponding pixel 
belonging to a covered background regionwhen a result of static/dynamic 
detection which shows static/dynamic detection portion 202-3 lost motion is 
supplied and a result of static/dynamic detection which shows stillness from the 
static/dynamic detection portion 202-4 is supplied. 

[01 91]In frame #n which is shown in drawing 24 and whose movement quantity v of 
a foreground a background stands it still and is 4pixels contained in an uncovered 
background region are the 2nd thru/or the 4th pixel from the left. Since movement 
quantity v is 4in frame #n+1 after onethe 2nd thru/or the 4th pixel belong to a 
background region only including an ingredient of a background from the left. In 
frame #n+2 after onethe 2nd thru/or the 4th pixel belong to a background region 
only including an ingredient of a background from the left. 

[0192]Since an object corresponding to a background is standing it still herea pixel 
value of the left of frame #n+2 to the 2nd pixel does not change from a pixel value 
of the left of frame #n+1 to the 2nd pixel. Similarlya pixel value of the left of frame 
#n+2 to the 3rd pixel does not change from a pixel value of the left of frame #n+1 
to the 3rd pixeland a pixel value of the left of frame #n+2 to the 4th pixel does not 
change from a pixel value of the left of frame #n+1 to the 4th pixel. 
[0193]That issince a pixel of frame #n+1 corresponding to a pixel belonging to an 
uncovered background region in frame #n and frame #n+2 comprises only an 
ingredient of a background and a pixel value does not changean absolute value of 
the difference turns into about 0 value. Thereforestatic/dynamic detection to a 
pixel of frame #n+1 corresponding to a pixel belonging to a mixing zone in frame #n 
and frame #n+2 is judged by the static/dynamic detection portion 202-1 to be 
stillness. 

[0194]Since a pixel belonging to an uncovered background region in frame #n 
contains an ingredient of a foregrounda pixel value differs from a case where only 
an ingredient of a background in frame #n+1 is comprised. 

Thereforestatic/dynamic detection to a pixel belonging to a mixing zone in frame 
#n and a pixel of corresponding frame #n+1 is judged by the static/dynamic 
detection portion 202-2 to be a motion. 

[0195]Thusthe area judgment part 203-1 judges with a corresponding pixel 
belonging to an uncovered background regionwhen a result of static/dynamic 
detection which shows static/dynamic detection portion 202-2 lost motion is 
supplied and a result of static/dynamic detection which shows stillness from the 



static/dynamic detection portion 202-1 is supplied. 

[01 96] Drawing 25 is a figure showing criteria of the field specific part 103 in frame 
#n. A pixel of frame #n~2 in the same position as a position on a picture of a pixel 
which is the target of a judgment of frame #nA pixel of frame #n-1 in the same 
position as a position on a picture of a pixel which a pixel of frame #n-1 in the 
same position as a position on a picture of a pixel which is the target of a 
judgment of frame #n is judged to be stillnessand is the target of a judgment of 
frame #nWhen a pixel of frame #n is judged to be a motionthe field specific part 
103 judges with a pixel which is the target of a judgment of frame #n belonging to 
a covered background region. 

[0197]A pixel of frame #n-1 in the same position as a position on a picture of a 
pixel which is the target of a judgment of frame #nWhen a pixel of frame #n is 
judged to be stillness and a pixel of frame #n+1 in the same position as a position 
on a picture of a pixel of frame #n and a pixel which is the targets of a judgment of 
frame #n is judged to be stillnessThe field specific part 103 judges with a pixel 
which is the target of a judgment of frame #n belonging to a static region. 
[0198]A pixel of frame #n-1 in the same position as a position on a picture of a 
pixel which is the target of a judgment of frame #nWhen a pixel of frame #n is 
judged to be a motion and a pixel of frame #n+1 in the same position as a position 
on a picture of a pixel of frame #n and a pixel which is the targets of a judgment of 
frame #n is judged to be a motionlt judges with a pixel which is the target of a 
judgment of frame #n movingand the field specific part 103 belonging to a field. 
[0199]A pixel of frame #n+1 in the same position as a position on a picture of a 
pixel of frame #n and a pixel which is the targets of a judgment of frame #n is 
judged to be a motionA pixel of frame #n+1 in the same position as a position on a 
picture of a pixel which is the target of a judgment of frame #nWhen a pixel of 
frame #n+2 in the same position as a position on a picture of a pixel which is the 
target of a judgment of frame #n is judged to be stillnessthe field specific part 103 
judges with a pixel which is the target of a judgment of frame #n belonging to an 
uncovered background region. 

[0200] Drawing 26 is a figure showing an example of a specific result of a field of 

the field specific part 103. In drawing 26 (A)a pixel judged that belongs to a 

covered background region is displayed in white. In drawing 26 (B)a pixel judged 

that belongs to an uncovered background region is displayed in white. 

[0201]In drawing 26 (C)a pixel judged that belongs to a motion field is displayed in 

white. In drawing 26 (D)a pixel judged that belongs to a static region is displayed in 

white. 

[0202] Drawing 27 is a figure showing as a picture area information which shows a 
mixing zone among area information which the decision flag storing frame memory 
206 outputs. In drawing 27 a pixel judged that belongs to a covered background 
region or an uncovered background regioni.e.a pixel judged that belong to a mixing 
zoneis displayed in white. Area information which shows a mixing zone which the 
decision flag storing frame memory 206 outputs shows a portion with a texture 
surrounded by portion without a texture in a mixing zone and a foreground region. 



[0203]Nextwith reference to a flow chart of drawing 28 processing of field 
specification of the field specific part 103 is explained. In Step S201the frame 
memory 201 acquires a picture of frame #n-2 containing frame #n which is the 
target of a judgment thru/or frame #n+2. 

[0204]In Step S202the static/dynamic detection portion 202-3When it judges 
whether it is stillness and is judged with stillness by pixel of frame #n-1and a pixel 
of the same position of frame #nit progresses to Step S203and the static/dynamic 
detection portion 202-2 is with a pixel of frame #nand a pixel of the same position 
of frame #n+1 and judges whether it is stillness. 

[0205] By pixel of frame #nand a pixel of the same position of frame #n+1when 
judged with stillnessprogress to Step S204 in Step S203and the area judgment 
part 203-21 which shows that it belongs to a static region is set as a static region 
decision flag corresponding to a pixel a field is judged to be. The area judgment 
part 203-2 supplies a static region decision flag to the decision flag storing frame 
memory 204and procedure follows it to Step S205. 

[0206]When it is judged with a motion by pixel of frame #n-1and a pixel of the 
same position of frame #n in Step S202Or in Step S203since a pixel of frame #n 
does not belong to a static region when judged with a motion by pixel of frame 
#nand a pixel of the same position of frame #n+1 processing of Step S204 is 
skipped and procedure progresses to Step S205. 

[0207]In Step S205the static/dynamic detection portion 202-3When it judges 
whether it is a motion and is judged with a motion by pixel of frame #n-1and a 
pixel of the same position of frame #nit progresses to Step S206and the 
static/dynamic detection portion 202-2 is with a pixel of frame #nand a pixel of 
the same position of frame #n+1and judges whether it is a motion. 
[0208]By pixel of frame #nand a pixel of the same position of frame #n+1when 
judged with a motionprogress to Step S207 in Step S206and the area judgment 
part 203-2"1" which shows that it belongs to a motion field is set as a motion 
area judgment flag corresponding to a pixel a field is judged to be. The area 
judgment part 203-2 supplies a motion area judgment flag to the decision flag 
storing frame memory 204and procedure follows it to Step S208. 
[0209]When it is judged with stillness by pixel of frame #n-1and a pixel of the 
same position of frame #n in Step S205Or in Step S206since a pixel of frame #n 
moves by pixel of frame #nand a pixel of the same position of frame #n+1 and it 
does not belong to a field by them when judged with stillnessprocessing of Step 
S207 is skipped and procedure progresses to Step S208. 
[0210]In Step S208the static/dynamic detection portion 202-4When it judges 
whether it is stillness and is judged with stillness by pixel of frame #n-2and a pixel 
of the same position of frame #n-1it progresses to Step S209and the 
static/dynamic detection portion 202-3 is with a pixel of frame #n-1and a pixel of 
the same position of frame #nand judges whether it is a motion. 
[0211]By pixel of frame #n-1and a pixel of the same position of frame #nwhen 
judged with a motionprogress to Step S210 in Step S209and the area judgment 
part 203-31 which shows that it belongs to a covered background region is set as a 



covered background region decision flag corresponding to a pixel a field is judged 
to be. The area judgment part 203-3 supplies a covered background region 
decision flag to the decision flag storing frame memory 204and procedure follows 
it to Step S211. 

[0212]When it is judged with a motion by pixel of frame #n-2and a pixel of the 
same position of frame #n-1 in Step S208O in Step S209 by pixel of frame #n- 
1and a pixel of the same position of frame #n. Since a pixel of frame #n does not 
belong to a covered background region when judged with stillnessprocessing of 
Step S210 is skipped and procedure progresses to Step S211. 
[0213]In Step S211the static/dynamic detection portion 202-2When it judges 
whether it is a motion and is judged with a motion by pixel of frame #nand a pixel 
of the same position of frame #n+1it progresses to Step S212and the 
static/dynamic detection portion 202-1 is with a pixel of frame #n+1and a pixel of 
the same position of frame #n+2and judges whether it is stillness. 
[0214]By pixel of frame #n+1and a pixel of the same position of frame #n+2when 
judged with stillnessprogress to Step S213 in Step S212and the area judgment 
part 203-1 1 which shows that it belongs to an uncovered background region is set 
as an uncovered background region decision flag corresponding to a pixel a field is 
judged to be. The area judgment part 203-1 supplies an uncovered background 
region decision flag to the decision flag storing frame memory 204and procedure 
follows it to Step S214. 

[0215]When it is judged with stillness by pixel of frame #nand a pixel of the same 
position of frame #n+1 in Step S21 10r in Step S212 by pixel of frame #n+1and a 
pixel of the same position of frame #n+2. Since a pixel of frame #n does not belong 
to an uncovered background region when judged with a motionprocessing of Step 
S213 is skipped and procedure progresses to Step S214. 

[0216]In Step S214the field specific part 103When it judges whether a field was 
pinpointed about all the pixels of frame #n and is judged with pinpointing a field 
about no pixels of frame #nprocedure returns to Step S202 and repeats 
processing of field specification about other pixels. 

[021 7]When judged with having pinpointed a field about all the pixels of frame #n in 
Step S214progress to Step S215 and the synchronizer 205An uncovered 
background region decision flag memorized by the decision flag storing frame 
memory 204And area information which shows a mixing zone is generated based 
on a covered background region decision flagEach pixel generates area information 
which shows that it belongs to either an uncovered background regiona static 
regiona motion field and a covered background regiongenerated area information is 
set as the decision flag storing frame memory 206and processing is ended. 
[0218]Thusthe field specific part 103 can generate area information which shows 
that it belongs to a motion fielda static regionan uncovered background regionor a 
covered background region about each of a pixel contained in a frame. 
[0219]When the field specific part 103 applies logical sum to area information 
corresponding to an uncovered background region and a covered background 
regionArea information corresponding to a mixing zone is generatedand it may be 



made to generate area information which comprises a flag which shows that it 
belongs to a motion fielda static regionor a mixing zone about each of a pixel 
contained in a frame. 

[0220]When an object corresponding to a foreground has a texturethe field 
specific part 103 can be moved more correctly and can pinpoint a field. 
[0221 ]The field specific part 103 can output area information which shows a static 
region as area information which shows a foreground region for area information 
which shows a motion field as area information which shows a background region. 
[0222]Although it explained that an object corresponding to a background was 
standing it stillprocessing which pinpoints a field mentioned above even if a picture 
corresponding to a background region included a motion is applicable. For 
examplewhile a picture corresponding to a background region is moving 
uniformlythe field specific part 103 shifts the whole picture corresponding to this 
motionand is processed like a case where an object corresponding to a 
background is standing it still. When a picture corresponding to a background 
region includes a different motion for every partthe field specific part 103 chooses 
a pixel corresponding to a motionand performs above-mentioned processing. 
[0223] Drawing 29 is a block diagram showing other examples of composition of the 
field specific part 103. The field specific part 103 shown in drawing 29 does not 
use a motion vector. The background image generation part 301 generates a 
background image corresponding to an inputted imageand supplies a generated 
background image to the binary object image extraction part 302. The background 
image generation part 301 extracts an image object corresponding to an object of 
a background included in an inputted imagefor exampleand generates a background 
image. 

[0224]An example of a model figure which developed a pixel value of a pixel which 
adjoins in the motion direction of a picture corresponding to an object of a 
foregroundand is located in a line with one row to a time direction is shown in 
drawing 30 . For examplea model figure [ in / when level / to a screen / in the 
motion direction of a picture corresponding to an object of a foreground / drawing 
30 ] shows a model which developed a pixel value of an adjoining pixel on one line 
to a time direction. 

[0225]In drawing 30 a line in frame #n is the same as a line in frame #n~1 and 
frame #n+1. 

[0226]In frame #nin frame #n-1an ingredient of a foreground corresponding to an 
object contained in the 6th pixel thru/or the 17th pixel from the left is contained 
in the 2nd thru/or the 13th pixel from the leftand is contained in the 10th thru/or 
the 21st pixel from the left in frame #n+1. 

[0227]In frame #n-1 pixels belonging to a covered background region are the 11th 
thru/or the 13th pixel from the leftand pixels belonging to an uncovered 
background region are the 2nd thru/or the 4th pixel from the left. In frame 
#npixels belonging to a covered background region are the 15th thru/or the 17th 
pixel from the leftand pixels belonging to an uncovered background region are the 
6th thru/or the 8th pixel from the left. In frame #n+1 pixels belonging to a covered 



background region are the 19th thru/or the 21st pixel from the leftand pixels 
belonging to an uncovered background region are the 10th thru/or the 12th pixel 
from the left. 

[0228]In frame #n-1 pixels belonging to a background region are the 14th thru/or 
the 21st pixel from the 1st pixel and the left from the left. In frame #npixels 
belonging to a background region are the 18th thru/or the 21st pixel from the 1st 
thru/or the 5th pixeland the left from the left. In frame #n+1 pixels belonging to a 
background region are the 1st thru/or the 9th pixel from the left. 
[0229]An example of a background image corresponding to an example of drawing 
30 which the background image generation part 301 generates is shown in drawing 
31 . A background image comprises a pixel corresponding to an object of a 
backgroundand does not contain an ingredient of a picture corresponding to an 
object of a foreground. 

[0230]Based on correlation of a background image and an inputted imagethe binary 
object image extraction part 302 generates a binary object imageand supplies a 
generated binary object image to the temporal change primary detecting element 
303. 

[0231] Drawing 32 is a block diagram showing composition of the binary object 
image extraction part 302. The correlation value operation part 321 calculates 
correlation of a background image and an inputted image which were supplied from 
the background image generation part 301 and supplies a correlation value which 
generated and generated a correlation value to the threshold treating part 322. 
[0232]As are shown in drawing 33 (A)and it is indicated in drawing 33 (B) as a 
block in a background image of 3x3 centering on X 4 the correlation value operation 
part 321 for exampleA correlation value corresponding to Y 4 is computed by 
applying a formula (4) to a block in an inputted image of 3x3 centering on Y 4 
corresponding to a block in a background image. 
[0233] 
[Equation 2] 

[Equation 3] 

[Equation 4] 

[0234]The correlation value operation part 321 supplies a correlation value 
computed in this way corresponding to each pixel to the threshold treating part 
322. 

[0235] As shown in drawing 34 (A)the correlation value operation part 321 for 
examplelt may be made to compute a difference absolute value corresponding to 
Y 4 by applying a formula (7) to a block in a background image of 3x3 centering on 
X 4 and a block in an inputted image of 3x3 centering on Y 4 corresponding to [ as 



shown in drawing 34 (B) ] a block in a background image. 

[0236] 

[Equation 5] 

[0237]The correlation value operation part 321 is supplied to the threshold 
treating part 322 by making into a correlation value the difference absolute value 
computed in this way. 

[0238]The threshold treating part 322 compares the pixel value of a correlation 
picture with threshold thOWhen a correlation value is the zero or less threshold 
th1 is set as the pixel value of a binary object imagewhen a correlation value is 
larger than threshold thOO is set as the pixel value of a binary object imageand 0 
or 1 outputs the binary object image set as the pixel value. It may be made for the 
threshold treating part 322 to use threshold thO which it may be made to 
memorize threshold thO beforehandor was inputted from the outside. 
[0239] Drawing 35 is a figure showing the example of the binary object image 
corresponding to the model of the inputted image shown in drawing 30 . In a binary 
object imageO is set to the high pixel of a background image and correlation at a 
pixel value. 

[0240] Drawing 36 is a block diagram showing composition of the temporal change 
primary detecting element 303. The frame memory 341 memorizes a binary object 
image of frame #n-1 supplied from binary object image extraction part 302frame 
#nand frame #n+1 when judging a field about a pixel of frame #n. 
[0241]Based on a binary object image of frame #n-1 memorized by frame memory 
341 frame #nand frame #n+1the area judgment part 342 judges a field about each 
pixel of frame #nand outputs area information which generated and generated area 
information. 

[0242] Drawing 37 is a figure explaining a judgment of the area judgment part 342. 
When a pixel which is observing a binary object image of frame #n is Othe area 
judgment part 342 judges with a pixel which is observing frame #n belonging to a 
background region. 

[0243]When a pixel which is observing a binary object image of frame #n is 1a pixel 
to which a binary object image of frame #n~1 corresponds is 1 and a pixel to which 
a binary object image of frame #n+1 corresponds is 1The area judgment part 342 
judges with a pixel which frame #n is observing belonging to a foreground region. 
[0244]A pixel which is observing a binary object image of frame #n is land when a 
pixel to which a binary object image of frame #n-1 corresponds is Othe area 
judgment part 342 judges with a pixel which is observing frame #n belonging to a 
covered background region. 

[0245]A pixel which is observing a binary object image of frame #n is land when a 
pixel to which a binary object image of frame #n+1 corresponds is Othe area 
judgment part 342 judges with a pixel which is observing frame #n belonging to an 
uncovered background region. 

[0246] Drawing 38 is a figure showing an example which the temporal change 



primary detecting element 303 judged about a binary object image corresponding 
to a model of an inputted image shown in drawing 30 . Since a pixel to which frame 
#n of a binary object image corresponds is Othe temporal change primary detecting 
element 303 judges that the 1st thru/or the 5th pixel belong to a background 
region from the left of frame #n. 

[0247] A pixel of frame #n of a binary object image is land since a pixel to which 
frame #n+1 corresponds is Othe temporal change primary detecting element 303 
judges that the 6th thru/or the 9th pixel belong to an uncovered background 
region from the left. 

[0248]A pixel of frame #n of a binary object image is 1a pixel to which frame #n-1 
corresponds is land since a pixel to which frame #n+1 corresponds is 1the 
temporal change primary detecting element 303 judges that the 10th thru/or the 
13th pixel belong to a foreground region from the left. 

[0249] A pixel of frame #n of a binary object image is land since a pixel to which 
frame #n-1 corresponds is Othe temporal change primary detecting element 303 
judges that the 14th thru/or the 1 7th pixel belong to a covered background region 
from the left. 

[0250]Since a pixel to which frame #n of a binary object image corresponds is Othe 
temporal change primary detecting element 303 judges that the 18th thru/or the 
21st pixel belong to a background region from the left. 
[0251]Nextwith reference to a flow chart of drawing 39 processing of field 
specification of the area judgment part 103 is explained. In Step S301the 
background image generation part 301 of the area judgment part 103 extracts an 
image object corresponding to an object of a background included in an inputted 
image based on an inputted imagefor exampleand supplies a background image 
which generated and generated a background image to the binary object image 
extraction part 302. 

[0252]In Step S302the binary object image extraction part 302 calculates a 
correlation value of an inputted image and a background image supplied from the 
background image generation part 301 by the operation explained with reference 
to drawing 33 for example. In Step S303the binary object image extraction part 302 
calculates a binary object image from correlation value and threshold thOfor 
example by comparing a correlation value with threshold thO. 
[0253]In Step S304the temporal change primary detecting element 303 performs 
processing of an area judgmentand ends processing. 

[0254]With reference to a flow chart of drawing 40 details of processing of an area 
judgment corresponding to Step S304 are explained. In Step S321the area 
judgment part 342 of the temporal change primary detecting element 303In [ in 
frame #n memorized by the frame memory 341judge whether a pixel to observe is 
Oand ] frame #nWhen judged with a pixel to observe being Oit progresses to Step 
S322and if a pixel which frame #n observes belongs to a background regionit will 
set upand processing is ended. 

[0255]When judged with a pixel to observe being 1 in frame #n in Step 
S321 progress to Step S323 and the area judgment part 342 of the temporal 



change primary detecting element 303In [ in frame #n memorized by the frame 
memory 341a pixel to observe is land ] frame #n-1In [judge whether a 
corresponding pixel is 0 and a pixel to observe is 1 in frame #nand ] frame #n- 
1 When judged with a corresponding pixel being Oit progresses to Step S324and if a 
pixel which frame #n observes belongs to a covered background regionit will set 
upand processing is ended. 

[0256]In Step S323in frame #n. [ whether a pixel to observe is 0 and ] Or when 
judged with a corresponding pixel being 1 in frame #n~1 progress to Step S325 and 
the area judgment part 342 of the temporal change primary detecting element 
303In [ in frame #n memorized by the frame memory 341a pixel to observe is 
land ] frame #n+1In [judge whether a corresponding pixel is 0 and a pixel to 
observe is 1 in frame #nand ] frame #n+1 When judged with a corresponding pixel 
being Oit progresses to Step S326and if a pixel which frame #n observes belongs 
to an uncovered background regionit will set upand processing is ended. 
[0257]In Step S325in frame #n. [ whether a pixel to observe is 0 and ] Or in frame 
#n+1 when judged with a corresponding pixel being lit progresses to Step S327and 
the area judgment part 342 of the temporal change primary detecting element 303 
sets a pixel which frame #n observes to a foreground regionand ends processing. 
[0258]Thusbased on a correlation value of a picture as which the field specific 
part 103 was inputtedand a corresponding background imagelt can be specified 
whether a pixel of an inputted image belongs to either a foreground regiona 
background regiona covered background region and an uncovered background 
regionand area information corresponding to a specified result can be generated. 
[0259] Drawing 41 is a block diagram showing other composition of the field 
specific part 103. The field specific part 103 shown in drawing 41 uses a motion 
vector supplied from the motion detection part 102and its position information. 
The same number is given to the same portion as a case where it is shown in 
drawing 29 and the explanation is omitted. 

[0260]The robustHzed part 361 generates a binary object image made robust 
based on a binary object image of N frames supplied from the binary object image 
extraction part 302and outputs it to it in the temporal change primary detecting 
element 303. 

[0261] Drawing 42 is a block diagram explaining composition of the robust-ized part 
361. The motion compensation section 381 outputs a binary object image which 
compensated a motion of a binary object image of N frames and with which a 
motion was compensated to the switch 382 based on a motion vector supplied 
from the motion detection part 102and its position information. 
[0262]With reference to an example of drawing 43 and drawing 44 a motion 
compensation of the motion compensation section 381 is explained. For 
exampleframe #n-1 frame #n which show drawing 43 an example when judging a 
field of frame #nAnd when a binary object image of frame #n+1 is inputtedthe 
motion compensation section 381 Based on a motion vector supplied from the 
motion detection part 1 02as an example is shown in drawing 44 the motion 
compensation of a binary object image of frame #n-1 and the binary object image 



of frame #n+1 is carried outand a binary object image by which the motion 
compensation was carried out is supplied to the switch 382. 
[0263]The switch 382 outputs a binary object image in which the motion 
compensation of the 1st frame was carried out to the frame memory 383-1 and 
outputs a binary object image in which the motion compensation of the 2nd frame 
was carried out to the frame memory 383-2. Similarly the switch 382 outputs each 
of a binary object image in which the motion compensation of the 3rd thru/or the 
N-1st frames was carried out to either the frame memory 383-3 thru/or frame 
memory 383- (N-1)A binary object image in which the motion compensation of the 
Nth frame was carried out is outputted to frame memory 383-N. 
[0264]The frame memory 383-1 memorizes a binary object image in which the 
motion compensation of the 1st frame was carried outand outputs a binary object 
image memorized to the weighting section 384-1. The frame memory 383-2 
memorizes a binary object image in which the motion compensation of the 2nd 
frame was carried outand outputs a binary object image memorized to the 
weighting section 384-2. 

[0265]Similarly each of the frame memory 383-3 thru/or frame memory 383- (N- 
DEither of the binary object images in which the motion compensation of the 3rd 
frame thru/or the N-1st frames was carried out is memorizedand a binary object 
image memorized is outputted to either the weighting section 384-3 thru/or 
weighting section 384- (N-1). Frame memory 383-N memorizes a binary object 
image in which the motion compensation of the Nth frame was carried outand 
outputs a binary object image memorized to weighting section 384-N. 
[0266]The weighting section 384-1 multiplies by the dignity w1 beforehand 
provided in a pixel value of a binary object image in which the motion 
compensation of the 1st frame supplied from the frame memory 383-1 was carried 
outand supplies it to the integrating part 385. The weighting section 384-2 
multiplies by the dignity w2 beforehand provided in a pixel value of a binary object 
image in which the motion compensation of the 2nd frame supplied from the frame 
memory 383-2 was carried outand supplies it to the integrating part 385. 
[0267]Similarly each of the weighting section 384-3 thru/or weighting section 
384- (N-1 )It multiplies by either of the dignity w3 thru/or dignity w (N-1) 
beforehand provided in a pixel value of a binary object image in which the motion 
compensation of the 3rd supplied from either the frame memory 383-3 thru/or 
frame memory 383- (N-1) thru/or the N-1st ones of the frames was carried 
outThe integrating part 385 is supplied. Weighting section 384-N multiplies by the 
dignity wN beforehand provided in a pixel value of a binary object image in which 
the motion compensation of the Nth frame supplied from frame memory 383-N 
was carried outand supplies it to the integrating part 385. 

[0268]The integrating part 385 generates a binary object image by comparing with 
threshold thO by which the motion compensation of the 1 thru/or Nth frame was 
carried outand either of the dignity w1 thru/or wN was able to multiplyrespectively 
and which integrated a pixel value to which a binary object image correspondsand 
defined an integrated pixel value beforehand. 



[0269]Thussince the robust-ized part 361 generates a binary OBUJIETO picture 
made robust from N binary object images and supplies it to the temporal change 
primary detecting element 303The field specific part 103 which shows drawing 41 
composition can pinpoint a field more correctly as compared with a case where it 
is shown in drawing 29 even if a noise is contained in an inputted image. 
[0270]Nextprocessing of field specification of the field specific part 103 which 
shows composition in drawing 41 is explained with reference to a flow chart of 
drawing 45 . Since processing of Step S341 thru/or Step S343 is the same as that 
of Step S301 thru/or Step S303 explained with a flow chart of drawing 39 
respectivelythe explanation is omitted. 

[0271]In Step S344the robust-ized part 361 performs processing of robustHzing. 
[0272]In Step S345the temporal change primary detecting element 303 performs 
processing of an area judgmentand ends processing. Since details of processing of 
Step S345 are the same as that of processing explained with reference to a flow 
chart of drawing 40t he explanation is omitted. 

[0273]Nextwith reference to a flow chart of drawing 46 details of processing of 
robustHzing corresponding to processing of Step S344 of drawing 45 are explained. 
In Step S361the motion compensation section 381 performs processing of a 
motion compensation of a binary object image inputted based on a motion vector 
supplied from the motion detection part 102and its position information. In Step 
S362either the frame memory 383-1 thru/or 383-N memorize a binary object 
image which was supplied via the switch 382 and by which the motion 
compensation was carried out. 

[0274]In Step S363the robust-ized part 361 When it judges whether N binary 
object images were memorized and is judged with N binary object images not being 
memorizedit returns to Step S361 and processing of a motion compensation of a 
binary object image and processing of memory of a binary object image are 
repeated. 

[0275]In Step S363when judged with N binary object images having been 
memorizedit progresses to Step S364and each of the weighting section 384-1 
thru/or 384-N multiplies by it and carries out weighting of the dignity of either w1 
thru/or wN to each of N binary object images. 

[0276]In Step S365the integrating part 385 integrates N binary object images by 
which weighting was carried out. 

[0277]In Step S366by comparison with threshold th1 defined beforehandetc.the 
integrating part 385 generates a binary object image from an integrated pictureand 
ends processingfor example. 

[0278]Thusthe field specific part 103 which shows drawing 41 composition can 
generate area information based on a binary object image made robust. 
[0279]As mentioned abovethe field specific part 103 can generate area information 
which shows that it belongs to a motion fielda static regionan uncovered 
background regionor a covered background region about each of a pixel contained 
in a frame. 

[0280] Drawing 47 is a block diagram showing an example of composition of the 



mixture ratio calculation part 104. Based on an inputted imageby the operation 
corresponding to a model of a covered background regionthe presumed mixture 
ratio treating part 401 computes the presumed mixture ratio for every pixeland 
supplies the computed presumed mixture ratio to the mixture ratio deciding part 
403. 

[0281]Based on an inputted imageby the operation corresponding to a model of an 
uncovered background regionthe presumed mixture ratio treating part 402 
computes the presumed mixture ratio for every pixeland supplies the computed 
presumed mixture ratio to the mixture ratio deciding part 403. 
[0282]Since it can assume that an object corresponding to a foreground is moving 
at uniform velocity in shutter timeas for the mixture ratio alpha of a pixel belonging 
to a mixing zoneit has the following character. That isthe mixture ratio alpha 
changes linearly corresponding to change of a position of a pixel. If change of a 
position of a pixel is made into one dimensionchange of the mixture ratio alpha can 
be expressed in a straight lineand if change of a position which is a pixel is made 
into two dimensionschange of the mixture ratio alpha can be expressed at a flat 
surface. 

[0283]Since a period of one frame is shortan object corresponding to a foreground 
is a rigid bodyand assumption will be realized if it is moving at uniform velocity. 
[0284]In this caseinclination of the mixture ratio alpha serves as a reciprocal ratio 
of movement quantity v within shutter time of a foreground. 
[0285]An example which is the ideal mixture ratio alpha is shown in drawing 48 . 
The inclination I in a mixing zone which is the ideal mixture ratio alpha can be 
expressed as a reciprocal of movement quantity v. 

[0286]it is shown in drawing 48 — as — the ideal mixture ratio — in a background 
regionalpha has a value of 1 in a foreground regionit has a value of Oexceeds 0 in a 
mixing zoneand has less than one value. 

[0287]In an example of drawing 49 the pixel value C06 of the 7th pixel can be 
expressed with a formula (8) using the pixel value P06 of the left of frame #n-1 to 
the 7th pixel from the left of frame #n. 
[0288] 
[Equation 6] 

[0289]In a formula (8)the pixel value M and the pixel value P06 of a pixel of a 
mixing zone are expressed for the pixel value C06 as the pixel value B of the pixel 
of a background region. That isthe pixel value M of the pixel of a mixing zone and 
the pixel value B of the pixel of a background region can be expressed like a 
formula (9) and a formula (10)respectively. 
[0290] 
M=C06 (9) 
B=P06 (10) 

[0291 ]2/v in a formula (8) correspond to the mixture ratio alpha. Since movement 
quantity v is 4the mixture ratio alpha of the 7th pixel is set to 0.5 from the left of 



frame #n. 

[0292]As mentioned abovethe formula (3) showing the mixture ratio alpha by 
considering that the pixel value C of frame #n currently observed is a pixel value 
of a mixing zoneand considering that the pixel value P of frame #n-1 in front of 
frame #n is a pixel value of a background region is rewritten like a formula (11). 
[0293] 

C=alpha-P+f (11) 

f of a formula (1 1) is peace sigma^/v of an ingredient of a foreground included in 
a pixel currently observed. A variable included in a formula (1 1) is twothe mixture 
ratio alpha and the sum f of an ingredient of a foreground. 

[0294]Similarlymovement quantity v in an uncovered background region is 4and 
the virtual number of partitions of a time direction shows drawing 50 a model 
which is 4 and which developed a pixel value to a time direction. 
[0295]In an uncovered background regionlike expression in a covered background 
region mentioned aboveA formula (3) showing the mixture ratio alpha by 
considering that the pixel value C of frame #n currently observed is a pixel value 
of a mixing zoneand considering that the pixel value N of frame #n+1 after frame 
#n is a pixel value of a background region can be expressed like a formula (12). 
[0296] 

C=alpha-N+f (12) 

[0297]Although it explained that an object of a background was standing it 
stillwhen an object of a background is movinga formula (8) thru/or a formula (12) 
can be applied by using a pixel value of a pixel of a position made to correspond to 
movement quantity v of a background. For examplein drawing 49 movement 
quantity v of an object corresponding to a background is 2and when the virtual 
number of partitions is 2while an object corresponding to a background is moving 
to right-hand side in a figurelet the pixel value B of a pixel of a background region 
in a formula (10) be the pixel value P04. 
[0298]Since a formula (1 1) and a formula (12) include two 
variablesrespectivelythey cannot ask for the mixture ratio alpha as it is. 
[0299]Then[ in shutter time ]when an object corresponding to a foreground moves 
at uniform velocitycorresponding to change of a position of a pixela formula which 
approximated the sum f of an ingredient of the mixture ratio alpha and a 
foreground in the direction of space is stood using character in which the mixture 
ratio alpha changes linearly. A formula which approximated when the mixture ratio 
alpha changed linearly and the sum of an ingredient of a foreground changed 
linearlyas shown in drawing 51 using plurality of a group of a pixel value of a pixel 
belonging to a pixel value and a background region of a pixel belonging to a mixing 
zoneand approximated the sum f of an ingredient of the mixture ratio alpha and a 
foreground is solved. 

[0300]As shown in drawing 51 data which can be used for calculation of the 
mixture ratio alpha of a pixel belonging to a covered background region is the pixel 
values M01 thru/or M05 including a pixel value of a noticed picture element of 
frame #n currently observedand the pixel values P01 thru/or P05 of frame #n-1. 



[0301 ]the mixture ratio — alpha changes with spatial positions and expresses the 
mixture ratio alphaOl thru/or alphaOS. 

[0302]The sum of a foreground ingredient changes with spatial positionsand 
expresses f01 thru/or f05. 

[0303]That a picture is horizontal and when the mixture ratio alpha is 
approximated at a flat surfaceand the motion v corresponding to the two 
directions of vertical is taken into considerationthe mixture ratio alpha is 
expressed with a formula (13). 
[0304]alphax=jm+kq+p (13) 

In a formula (13)x is either 01 thru/or 05. In a formula (13)j is the horizontal index 
which set a position of a pixel currently observed to Oand k is a vertical index, m is 
horizontal inclination to a field of the mixture ratio alphaand q is inclination to a 
perpendicular direction of a field of the mixture ratio alpha, p is a section of a field 
of the mixture ratio alpha. 

[0305]The sum of an ingredient of a foreground is expressed with a formula (14). 
[0306]fx=js+kt+u (14) 

In a formula (14)x is either 01 thru/or 05. In a formula (14)j is the horizontal index 
which set a position of a pixel currently observed to Oand k is a vertical index, s is 
horizontal inclination to a field of the sum of a foreground ingredientand t is 
inclination to a perpendicular direction of a field of the sum of a foreground 
ingredient, u is a section of a field of the sum of a foreground ingredient. 
[0307]For examplea formula of 25 is obtainedfor example to six variables by 
applying a pixel value of 5x5 pixels near the space to a formula including six 
variablesmqpstand u. A value of six variables can be calculated by solving an 
obtained formula with a least square method. 

[0308][ when an object of a foreground moves at high speed in shutter time / near 
the space ] the mixture ratio alphaSpatial correlations of assumption of being 
fixedand an object of a foreground can stand a formula which approximated the 
sum f of an ingredient of the mixture ratio alpha and a foreground based on 
assumption that the sum of an ingredient of a foreground is constant[ near the 
space ]. 

[0309]That isas shown in a formula (15) for which the 1st paragraph of the right- 
hand side of a formula (3) is mentioned laterwhile approximating that the mixture 
ratio is constantas shown in a formula (21) for which the 2nd paragraph of the 
right-hand side of a formula (3) is mentioned laterit approximates that the sum of 
an ingredient of a foreground is constantand a formula is stood. 
[031 0]A formula approximated about the mixture ratio alpha and the sum f of an 
ingredient of a foreground is solved using plurality of a group of a pixel value of a 
pixel belonging to a pixel value and a background region of a pixel belonging to a 
mixing zone. 

[031 1]the mixture ratio — when alpha approximates that it is fixed [ near the 
space ]the mixture ratio alpha is expressed with a formula (15). 
[0312]Alpha=n (15) 

[0313]As shown in drawing 52 i is an index of the direction of space which set a 



position of a pixel currently observed to 0. While n in a formula (15) is an 
approximate value of the mixture ratio alphait shows the mixture ratio alpha of a 
noticed picture element corresponding to yne DIKUSU which is 0. 
[0314]Its n is strange although the index i is known. 

[0315]the mixture ratio — the mixture ratio from which plurality differs to two or 
more pixels by approximating alpha like a formula (15) — alpha is expressed by 
one variable. In an example shown in drawing 52 the five mixture ratio alpha to five 
pixels is expressed by n which is one variable. 

[0316]When the mixture ratio alpha is approximated at a flat surface shown in 
drawing 53 a formula (15) is extended to a flat surface and the mixture ratio alpha 
is expressed with a formula (16). 
[0317]Alpha=n (16) 

In drawing 53 i is the horizontal index which set a position of a pixel currently 
observed to Oand j is an index of the perpendicularly a position of a pixel currently 
observed was set to 0. 

[0318]As shown in drawing 54 data which can be used for calculation of the 
mixture ratio alpha of a pixel belonging to a covered background region is the pixel 
values M01 thru/or M05 including a pixel value of a noticed picture element of 
frame #n currently observedand the pixel values P01 thru/or P05 of frame #n~1. 
[0319]the mixture ratio — since alpha does not call at a spatial position but 
approximates that it is fixedit expresses the mixture ratio alpha. 
[0320]Since the sum of a foreground ingredient does not call at a spatial position 
but approximates that it is fixedit expresses f. 

[0321]For examplein frame #n shown in drawing 49 a formula (17) thru/or a formula 

(19) are materialized about C05 thru/or C07respectively. 

[0322] 

C05=alpha05andB05/v+f05 (17) 
C06=alpha06andB06/v+f06 (18) 
C07=alpha07andB07/v+f07 (19) 

[0323]The sum of an ingredient of a foreground is nearby in agreementnamelyif 
F01 thru/or F03 are transposed to Fca formula (20) will be materialized noting that 
F01 thru/or F03 are equal. 
[0324]fx=Fc (20) 

In a formula (20)x expresses a position of the direction of space. 

[0325]If i is made into a horizontal index and j is expressed as a vertical indexa 

formula (20) can be expressed as a formula (21). 

[0326]fu=u (21) 

In a formula (21)as shown in a formula (22)Fc is set with u. 
[0327]u=Fc (22) 

[0328]That isapproximation that the sum of an ingredient of a foreground is nearby 
constant can be expressed with a formula (21). 

[0329]the mixture ratio — alpha is constant in the neighborhoodwhen the sum of 
an ingredient of a foreground approximates that it is fixed in the neighborhooda 
formula (15) and a formula (21) are substituted for a formula (3)and a formula (23) 



is obtained. 
[0330]M=n-B+u (23) 

A formula (23) includes two variablesn and u. 

[0331 ]the mixture ratio — what is necessary is to set a pixel value of a pixel near 
the space as a formula (23) for the number of variables as [ two ]and just to 
increase the number of formulasin order to ask for alpha Namelythe mixture ratio 
alpha is computed by making it correspond to a pixel near the pixel currently 
observedand solving two or more normal equations which set the pixel value M or 
the pixel value B as a normal equation corresponding to an equation (23) and with 
which the pixel value M or the pixel value B was set as it with a least square 
method. 

[0332] For examplethe horizontal index i of a pixel currently observed is set to Othe 

vertical index j is set to Oand about a pixel of 3x3 near the pixel currently 

observedif the pixel value M or the pixel value B is set as a formula (23)a formula 

(24) thru/or a formula (32) will be obtained. 

[OSSSlM^.^B.^^^ and n+u (24) 

Mo-i=B 0a nd-i and n+u (25) 

M«-i=B +Und _, and n+u (26) 

M- 10 =B. land0 and n+u (27) 

M 0 o=B 0and0 and n+u (28) 

M+ 10 =B +land0 and n+u (29) 

M_ l+1 =B. 1and+1 and n+u (30) 

M 0+ 1 = B 0and + 1 and n+U ( 31 ) 

M +l+l =B +land+1 and n+u (32) 

[0334]Since nine formulasa formula (24)or a formula (32) corresponds to the two 
variables u and nthe two variables u and n can be searched for by solving a 
formula (24) thru/or a formula (32) with a least square method. At this timethe 
mixture ratio alpha of a noticed picture element corresponds to the variable n in a 
formula (23). Thereforethe variable n is outputted as the mixture ratio alpha 
between the two variables u and n searched for. 

[0335]Although a pixel value of a pixel contained in a mixing zone was set to M in 
explanation corresponding to a formula (24) thru/or a formula (32) and a pixel 
value of a pixel contained in a background region was explained as BWhen a pixel 
currently observed is contained in a covered background regionit is necessary to 
each in a case of being contained in an uncovered background region to stand a 
normal equation. 

[0336]For examplewhen asking for the mixture ratio alpha of a pixel contained in a 
covered background region of frame #n shown in drawing 49 the pixel values P04 
thru/or P08 of a pixel of C04 thru/or C08and frame #n-1 of a pixel of frame #n 
are set as a normal equation. 

[0337]When asking for the mixture ratio alpha of a pixel contained in an uncovered 
background region of frame #n shown in drawing 50t he pixel values N28 thru/or 
N32 of a pixel of C28 thru/or C32and frame #n+1 of a pixel of frame #n are set as 
a normal equation. 



[0338]That iswhen using a model corresponding to a covered background regionin 
a formula (24) thru/or a formula (32)it is considered as M=C and considered as 
B=P. On the other handwhen using a model corresponding to an uncovered 
background regionin a formula (24) thru/or a formula (32)it is considered as M=C 
and considered as B=N. 

[0339]When computing the mixture ratio alpha of a pixel contained in a covered 

background region shown in drawing 55 more specificallythe following formulas (33) 

thru/or formulas (41) is stoodfor example, the mixture ratio — a pixel value of a 

pixel which computes alpha is Mc5. 

[0340]Mc1=Bc1 and n+u (33) 

Mc2=Bc2 and n+u (34) 

Mc3=Bc3 and n+u (35) 

Mc4=Bc4 and n+u (36) 

Mc5=Bc5 and n+u (37) 

Mc6=Bc6 and n+u (38) 

Mc7=Bc7 and n+u (39) 

Mc8=Bc8 and n+u (40) 

Mc9=Bc9 and n+u (41) 

[0341]When computing the mixture ratio alpha of a pixel contained in a covered 
background region of frame #nin a formula (33) thru/or a formula (41)the pixel 
values Bc1 thru/or Bc9 of a pixel of a background region of a pixel of frame #n-1 
corresponding to a pixel of frame #n are used. Since nine formulasa formula (33)or 
a formula (41) corresponds to the two variables u and na formula (33) thru/or a 
formula (41) can be solved with a least square method. 

[0342]When computing the mixture ratio alpha of a pixel contained in an uncovered 
background region shown in drawing 55 the following formulas (42) thru/or formulas 
(50) is stood, the mixture ratio — a pixel value of a pixel which computes alpha is 
Mu5. 

[0343]Mu1=Bu1 and n+u (42) 
Mu2=Bu2 and n+u (43) 
Mu3=Bu3 and n+u (44) 
Mu4=Bu4 and n+u (45) 
Mu5=Bu5 and n+u (46) 
Mu6=Bu6 and n+u (47) 
Mu7=Bu7 and n+u (48) 
Mu8=Bu8 and n+u (49) 
Mu9=Bu9 and n+u (50) 

[0344]When computing the mixture ratio alpha of a pixel contained in an uncovered 
background region of frame #nin a formula (42) thru/or a formula (50)the pixel 
values Bu1 thru/or Bu9 of a pixel of a background region of a pixel of frame #n+1 
corresponding to a pixel of frame #n are used. Since nine formulasa formula (42)or 
a formula (50) corresponds to the two variables u and na formula (42) thru/or a 
formula (50) can be solved with a least square method. 

[0345]next — applying a least square method — the mixture ratio — a concrete 



procedure is explained rather than computing alpha. 

[0346]Since explanation is easyn of a formula (23) is expressed as wOand u is 
expressed as w1. One is expressed as the valueal which similarly is applied to aO 
and u in the value B concerning n of a formula (23). 

[0347]The one index k expresses combination of the horizontal index i of a formula 
(24) thru/or a formula (32)and the vertical index j. 

[0348]When the one index k expresses the index i and the index jrelation between 

the index ithe index jand the index k is expressed with a formula (51). 

[0349] 

k=(i+1)and3+ 0+1) (51) 

[0350]If the error ek is taken into considerationa formula (24) thru/or a formula 
(32) can be rewritten at a ceremony (52). 
[0351] 
[Equation 7] 

[0352]In a formula (52)k is one value of the integers of 0 thru/or 8. 
[0353]A formula (53) can be drawn from a formula (52). 
[0354] 
[Equation 8] 



[0355]Herein order to apply a least square methodthe sum of squares E with error 
is defined as being shown in a formula (54). 
[0356] 
[Equation 9] 



[0357]In order for an error to become the minimumpartial differential of the 
variable Wv to the sum of squares E with error should just be set to 0. Herev is 
one value of the integers of 0 or 1. ThereforeWv is calculated so that a formula 
(55) may be filled. 
[0358] 

[Equation 10] 



[0359]A formula (56) will be obtained if a formula (53) is substituted for a formula 

(55). 

[0360] 

[Equation 1 1] 

[0361]wh (h= 01) is calculated from two formulas produced by substituting any one 
of the integers of 0 or 1 for v of a formula (56). 



[0362]as mentioned abovethe mixture ratio corresponding to a noticed picture 
element in wO which is the result of askingi.e.n — it is set as alpha. 
[0363]Thusthe mixture ratio calculation part 104 has the constant mixture ratio 
alpha in the neighborhoodthe sum of an ingredient of a foreground can 
approximate that it is fixed in the neighborhoodand is easier calculationand can 
compute the mixture ratio alpha. 

[0364] [ when an object of a foreground moves at high speed in shutter time / near 
the space ] the mixture ratio alphaA formula which approximated the sum f of an 
ingredient of the mixture ratio alpha and a foreground based on assumption that 
the sum of an ingredient of a foreground changes linearly [ near the space ] by 
spatial correlations of assumption of being fixedand an object of a foreground can 
be stood. 

[0365]As shown in drawing 56 data which can be used for calculation of the 
mixture ratio alpha of a pixel belonging to a covered background region is the pixel 
values M01 thru/or M05 including a pixel value of a noticed picture element of 
frame #n currently observedand the pixel values P01 thru/or P05 of frame #n-1. 
[0366]the mixture ratio — since alpha does not call at a spatial position but 
approximates that it is fixedit expresses the mixture ratio alpha. 
[0367]The sum of a foreground ingredient changes with spatial positionsand 
expresses f01 thru/or f05. 

[0368]alpha approximates that it is fixed. That isthe mixture ratio alpha is 
expressed with a formula (57). 
Alpha=p (57) 

[0369]f01 thru/or f05 approximate that it is linear. That isf01 thru/or f05 are 
expressed with a formula (58). 
fx=js+kt+u (58) 

In a formula (58)x is either 01 thru/or 05. 

[0370]By doing in this waya formula of 25 is obtainedfor example to four variables 
byfor exampleapplying a pixel value of 5x5 pixels near the space to a formula 
including four variablespstand u. A value of four variables can be calculated by 
solving an obtained formula with a least square method. 

[0371 ]For examplethe mixture ratio approximates that it is fixed at 5x5 pixels near 
the spaceand a formula which set a pixel value near the space as a formula and to 
which a pixel value was set from approximation that the sum of an ingredient of a 
foreground changes linearly near the space considering a variable as a total of four 
of the one mixture ratiothree inclinationand a section is solved with a least square 
method. 

[0372]Hereafterprocessing [ / near the space of a pixel of 3x3 ] is explained to an 
example. 

[0373]When setting horizontal / vertical index to a noticed picture element with i 
and j (both noticed picture elements are 0)[ near / 3x3 / the noticed picture 
element ]nine formulas are realized like a formula (59) thru/or a formula (67). 
[0374] 

M. 1H =B. 1wdH -n+(-1) -s+ (-1) and t+u (59) 



M 0 _ 1 =B 0 _ 1 -n+Os+ M)and t+u (60) 
M+i-rB+irt-rn-K+D -s+ (-1) and t+u (61) 
M. 10 =B- 1and o-n+(-1) -s+0 and t+u (62) 
M 00 =B 0and0 -n+0s+0and t+u (63) 
M +10 =B +1and0 -n+(+1) -s+0 and t+u (64) 
M_ l+l =B_ land+1 -n+(-1) -s+ (+1) and t+u (65) 
M 0+1 =B 0+1 -n+0s+ (+1)and t+u (66) 
M +1+1 =B +1and+l -n+(+1) -s+ (+1) and t+u (67) 

[0375]In a formula (59) thru/or a formula (67)since nine formulas correspond to 
the four variables usand t and nit is possible to ask for the four variables usand t 
and n with a least square method. At this timethe mixture ratio alpha in a noticed 
picture element is n in a formula (23). Thereforen is outputted as the mixture ratio 
alpha among four variables searched for. 

[0376]Although a pixel value of a pixel contained in a mixing zone was set to M in 
explanation corresponding to a formula (59) thru/or a formula (67) and a pixel 
value of a pixel contained in a background region was explained as BWhen a pixel 
currently observed is contained in a covered background regionit is necessary to 
each in a case of being contained in an uncovered background region to stand a 
normal equation. 

[0377] For examplewhen asking for the mixture ratio alpha of a pixel contained in a 
covered background region of frame #n shown in drawing 49t he pixel values P04 
thru/or P08 of a pixel of C04 thru/or C08and frame #n-1 of a pixel of frame #n 
are set as a normal equation. 

[0378]When asking for the mixture ratio alpha of a pixel contained in an uncovered 
background region of frame #n shown in drawing 50t he pixel values N28 thru/or 
N32 of a pixel of C28 thru/or C32and frame #n+1 of a pixel of frame #n are set as 
a normal equation. 

[0379]That iswhen using a model corresponding to a covered background regionin 
a formula (59) thru/or a formula (67)it is considered as M=C and considered as 
B=P. On the other handwhen using a model corresponding to an uncovered 
background regionin a formula (59) thru/or a formula (67)it is considered as M=C 
and considered as B=N. 

[0380]When computing the mixture ratio alpha of a pixel contained in a covered 
background region shown in drawing 55 more specificallythe following formulas (68) 
thru/or formulas (76) is stoodfor example, the mixture ratio — a pixel value of a 
pixel which computes alpha is Mc5. 
[0381] 

Mc1=Bc1 and n+(-1) -s+ (-1) and t+u (68) 
Mc2=Bc2n+0s+ M)and t+u (69) 
Mc3=Bc3 and n+(+1) -s+ (-1) and t+u (70) 
Mc4=Bc4 and n+(-1) -s+0 and t+u (71) 
Mc5=Bc5n+0s+0and t+u (72) 
Mc6=Bc6 and n+(+1) -s+0 and t+u (73) 
Mc7=Bc7 and n+(-1) -s+ (+1) and t+u (74) 



Mc8=Bc8n+0s+ (+1)and t+u (75) 
Mc9=Bc9 and n+(+1) -s+ (+1) and t+u (76) 

[0382]When computing the mixture ratio alpha of a pixel contained in a covered 
background region of frame #nin a formula (68) thru/or a formula (76)the pixel 
values Bc1 thru/or Bc9 of a pixel of a background region of a pixel of frame #n-1 
corresponding to a pixel of frame #n are used. Since nine formulasa formula (68)or 
a formula (76) corresponds to four variablesa formula (68) thru/or a formula (76) 
can be solved with a least square method. 

[0383]When computing the mixture ratio alpha of a pixel contained in an uncovered 
background region shown in drawing 55 the following formulas (77) thru/or formulas 
(85) is stood, the mixture ratio — a pixel value of a pixel which computes alpha is 
Mu5. 
[0384] 

Mu1=Bu1 and n+(-1) -s+ (-1) and t+u (77) 
Mu2=Bu2n+0s+ (-1)and t+u (78) 
Mu3=Bu3 and n+(+1) -s+ (-1) and t+u (79) 
Mu4=Bu4 and n+(-1) -s+0 and t+u (80) 
Mu5=Bu5n+0s+0and t+u (81) 
Mu6=Bu6 and n+(+1) -s+0 and t+u (82) 
Mu7=Bu7 and n+(-1) -s+ (+1) and t+u (83) 
Mu8=Bu8n+0s+ (+1)and t+u (84) 
Mu9=Bu9 and n+(+1) -s+ (+1) and t+u (85) 

[0385]When computing the mixture ratio alpha of a pixel contained in an uncovered 
background region of frame #nin a formula (77) thru/or a formula (85)the pixel 
values Bu1 thru/or Bu9 of a pixel of a background region of a pixel of frame #n+1 
corresponding to a pixel of frame #n are used. Since nine formulasa formula (77)or 
a formula (85) corresponds to four variablesa formula (77) thru/or a formula (85) 
can be solved with a least square method. 

[0386]next — applying a least square method — the mixture ratio — a concrete 
procedure is explained rather than computing alpha. 
[0387]Since explanation is easyfour variablesnstand uare expressed as 
w0w1w2and w3respectively. The value Biand j concerning four variablesnstand 
uand 1 are expressed as a0a1a2and a3respectively. 

[0388]The one index k expresses combination of the horizontal index i of a formula 
(59) thru/or a formula (67)and the vertical index j. 

[0389]When the one index k expresses the index i and the index jrelation between 

the index ithe index jand the index k is expressed with a formula (86). 

[0390] 

k=(i+1) and3+ (j+1) (86) 

[0391]If the error ek is taken into considerationa formula (59) thru/or a formula 

(67) can be rewritten at a ceremony (87). 

[0392] 

[Equation 12] 



[0393]In a formula (87)k is one value of the integers of 0 thru/or 8. 

[0394]A formula (88) can be drawn from a formula (87). 

[0395] 

[Equation 13] 



[0396]Herein order to apply a least square methodthe sum of squares E with error 

is defined as being shown in a formula (89). 

[0397] 

[Equation 14] 

[0398]In order for an error to become the minimumthe partial differential of the 
variable Wv to the sum of squares E with error should just be set to 0. Herev is 
one value of the integers of 0 thru/or 4. ThereforeWv is calculated so that a 
formula (90) may be filled. 
[0399] 

[Equation 15] 

[0400]A formula (91) will be obtained if a formula (88) is substituted for a formula 

(90). 

[0401] 

[Equation 16] 

[0402] From four formulas produced by substituting any one of the integers of 0 
thru/or 4 for v of a formula (91)wh (h= 0123) is calculated. 
[0403]thusthe mixture ratio corresponding to a noticed picture element in wO 
which is the result of askingi.e.n — it is set as alpha. 

[0404]As mentioned abovethe mixture ratio calculation part 104 has the constant 
mixture ratio alpha in the neighborhoodit can approximateif the sum of the 
ingredient of a foreground changes linearlyand it is comparatively easy 
calculationand is comparatively accurateand can compute the mixture ratio alpha, 
the mixture ratio — if alpha is constant in the neighborhood and the sum of the 
ingredient of a foreground changes linearlywhen it approximates and the object of 
a foreground has gradationthe mixture ratio calculation part 104the mixture ratio - 
- comparingwhen alpha approximates that it is fixed in the neighborhood and the 
sum of the ingredient of a foreground is constant — accuracy — good — the 
mixture ratio — it can ask for alpha. 

[0405] Drawing 57 is a block diagram showing composition of the presumed mixture 
ratio treating part 401. A picture inputted into the presumed mixture ratio treating 
part 401 is supplied to the delay part 421 and the help lump part 422. 



[0406]The delay circuit 421 carries out 1 frame delay of the inputted imageis 
addedand is supplied to the lump part 422. When it adds and frame #n is inputted 
into the lump part 422 as an inputted imagethe delay circuit 421 adds frame #n-1 
and supplies it to the lump part 422. 

[0407]It adds and the lump part 422 sets a pixel value of a pixel near the pixel 
which computes the mixture ratio alphaand a pixel value of frame #n-1 as a normal 
equation. For exampleit adds and the lump part 422 sets the pixel values Mc1 
thru/or Mc9 and the pixel values Bc1 thru/or Bc9 as a normal equation based on 
an equation (33) thru/or an equation (41). It adds and the lump part 422 supplies a 
normal equation with which a pixel value was set up to the operation part 423. 
[0408]The operation part 423 solves a normal equation which added and was 
supplied from the lump part 422asks for the presumed mixture ratioand outputs 
the called-for presumed mixture ratio. 

[0409]Thusbased on an inputted imagethe presumed mixture ratio treating part 
401 can compute the presumed mixture ratioand can supply it to the mixture ratio 
deciding part 403. 

[0410]Since it has the same composition as the presumed mixture ratio treating 
part 401 the presumed mixture ratio treating part 402 omits the explanation. 
[041 1] Drawing 58 is a block diagram showing other composition of the mixture 
ratio calculation part 104. The same number is given to the same portion as a case 
where it is shown in drawing 47 and the explanation is omitted. 
[0412]The selecting part 441 supplies a pixel belonging to a covered background 
regionand a pixel of a frame before corresponding to this to the presumed mixture 
ratio treating part 401 based on area information supplied from the field specific 
part 103. The selecting part 441 supplies a pixel belonging to an uncovered 
background regionand a pixel of the following frame corresponding to this to the 
presumed mixture ratio treating part 402 based on area information supplied from 
the field specific part 103. 

[0413]When the presumed mixture ratio which is 0 when the target pixel belongs 
to a foreground region based on area information supplied from the field specific 
part 103 is chosenit is set as the mixture ratio alpha and the target pixel belongs 
to a background regionthe selecting part 442 chooses the presumed mixture ratio 
which is land sets it as the mixture ratio alpha. When the target pixel [ selecting 
part / 442 ] belongs to a covered background regionchoosing the presumed 
mixture ratio supplied from the presumed mixture ratio treating part 401 — the 
mixture ratio — choosing the presumed mixture ratio supplied from the presumed 
mixture ratio treating part 402when it is set as alpha and the target pixel belongs 
to an uncovered background region — the mixture ratio — it is set as alpha, the 
mixture ratio which chose the selecting part 442 based on area informationand 
was set up — alpha is outputted. 

[0414]thusthe mixture ratio computed by the mixture ratio calculation part 104 
which has other composition shown in drawing 58 having computed the mixture 
ratio alpha for every pixel in which a picture is included — alpha can be outputted. 
[0415]With reference to a flow chart of drawing 59 processing of calculation of the 



mixture ratio alpha of the mixture ratio calculation part 104 which shows 
composition in drawing 47 is explained. In Step S401the mixture ratio calculation 
part 104 acquires area information supplied from the field specific part 103. In 
Step S402the presumed mixture ratio treating part 401 performs processing of an 
operation of the presumed mixture ratio with a model corresponding to a covered 
background regionand supplies the computed presumed mixture ratio to the 
mixture ratio deciding part 403. Details of processing of an operation of mixture 
ratio presumption are later mentioned with reference to a flow chart of drawing 60 . 
[0416]In Step S403the presumed mixture ratio treating part 402 performs 
processing of an operation of the presumed mixture ratio with a model 
corresponding to an uncovered background regionand supplies the computed 
presumed mixture ratio to the mixture ratio deciding part 403. 
[0417]In Step S404the mixture ratio calculation part 104 judges whether the 
mixture ratio alpha was presumed about the whole framewhen judged with not 
presuming the mixture ratio alpha about the whole framereturns to Step S402 and 
performs processing which presumes the mixture ratio alpha about the following 
pixel. 

[0418]About the whole framewhen judged with having presumed the mixture ratio 
alphaprogress to Step S405 in Step S404and the mixture ratio deciding part 403A 
pixel sets up the mixture ratio alpha based on area information supplied from the 
field specific part 103 which shows whether it belongs to either a foreground 
regiona background regiona covered background region or an uncovered 
background region. The mixture ratio deciding part 403 sets 0 as the mixture ratio 
alphawhen the target pixel belongs to a foreground regionWhen the target pixel 
belongs to a background region 1 is set as the mixture ratio alpha and the target 
pixel belongs to a covered background regionWhen the presumed mixture ratio 
supplied from the presumed mixture ratio treating part 401 is set as the mixture 
ratio alpha and the target pixel belongs to an uncovered background regionthe 
presumed mixture ratio supplied from the presumed mixture ratio treating part 402 
is set as the mixture ratio alphaand processing is ended. 

[0419]thusthe mixture ratio which is the characteristic quantity corresponding to 
each pixel area information to which the mixture ratio calculation part 104 was 
supplied from the field specific part 103and based on an inputted image — alpha is 
computable. 

[0420]Since processing of calculation of the mixture ratio alpha of the mixture 
ratio calculation part 104 which shows composition in drawing 58 is the same as 
processing explained with a flow chart of drawing 59t he explanation is omitted. 
[0421]Nextprocessing of mixture ratio presumption by a model corresponding to a 
covered background region by the presumed mixture ratio treating part 401 which 
shows drawing 57 composition is explained with reference to a flow chart of 
drawing 60 . 

[0422]In Step S421 it adds and the lump part 422 sets a pixel value included in an 
inputted pictureand a pixel value included in a picture supplied from the delay 
circuit 421 as a normal equation corresponding to a model of a covered 



background region. 

[0423]In Step S422when it judges whether setting out about the target pixel was 
completed and is judged with setting out about the target pixel not being 
completedthe presumed mixture ratio treating part 401 returns to Step S421and 
repeats processing of setting out of a pixel value to a normal equation. 
[0424]In Step S422when judged with setting out of a pixel value about the target 
pixel having been completedit progresses to Step S423and based on a normal 
equation with which a pixel value was set upthe operation part 423 calculates the 
presumed mixture ratioand outputs the called-for presumed mixture ratio. 
[0425]Thusthe presumed mixture ratio treating part 401 which shows drawing 57 
composition can calculate the presumed mixture ratio based on an inputted image. 
[0426]Since processing of mixture ratio presumption by a model corresponding to 
an uncovered background region is the same as processing shown in a flow chart 
using a normal equation corresponding to a model of an uncovered background 
region of drawing 60t he explanation is omitted. 

[0427]Although it explained that an object corresponding to a background was 
standing it stillprocessing which asks for the mixture ratio mentioned above even if 
a picture corresponding to a background region included a motion is applicable. For 
examplewhile a picture corresponding to a background region is moving 
uniformlythe presumed mixture ratio treating part 401 shifts the whole picture 
corresponding to this motionand is processed like a case where an object 
corresponding to a background is standing it still. When a picture corresponding to 
a background region includes a different motion for every partthe presumed 
mixture ratio treating part 401 chooses a pixel corresponding to a motion as a 
pixel corresponding to a pixel belonging to a mixing zoneand performs above- 
mentioned processing. 

[0428]thusthe mixture ratio which is the characteristic quantity corresponding to 
each pixel area information to which the mixture ratio calculation part 102 was 
supplied from the field specific part 101 and based on an inputted image — alpha is 
computable. 

[0429]the mixture ratio — a motion included in a picture corresponding to an 
object which is moving by using alpha — it becomes possible to separate an 
ingredient of a foreground and an ingredient of a background which are contained 
in a pixel valuewith information on a Japanese quince left. 

[0430]a right motion doubled with speed of an object which actually rephotoed the 
real worldand which is moving when combining a picture based on the mixture ratio 
alpha — it becomes possible to make a picture containing a Japanese quince. 
[0431]Nextthe foreground background separation part 105 is explained. Drawing 61 
is a block diagram showing an example of composition of the foreground 
background separation part 105. An inputted image supplied to the foreground 
background separation part 105 is supplied to the separation part 601 the switch 
602and the switch 604. Area information supplied from the field specific part 103 
which shows information which shows a covered background regionand an 
uncovered background region is supplied to the separation part 601. Area 



information which shows a foreground region is supplied to the switch 602. Area 
information which shows a background region is supplied to the switch 604. 
[0432]the mixture ratio supplied from the mixture ratio calculation part 104 — 
alpha is supplied to the separation part 601. 

[0433]area information the separation part 601 indicates a covered background 
region to bearea information which shows an uncovered background regionand the 
mixture ratio — an ingredient of a foreground from an inputted image based on 
alpha[ separate and ] While supplying an ingredient of a separated foreground to 
the synchronizer 603an ingredient of a background is separated from an inputted 
image and an ingredient of a separated background is supplied to the synchronizer 
605. 

[0434]When a pixel corresponding to a foreground is inputted based on area 
information which shows a foreground regionthe switch 602 is closed and supplies 
only a pixel corresponding to a foreground included in an inputted image to the 
synchronizer 603. 

[0435]When a pixel corresponding to a background is inputted based on area 
information which shows a background regionthe switch 604 is closed and supplies 
only a pixel corresponding to a background included in an inputted image to the 
synchronizer 605. 

[0436]Based on a pixel corresponding to a foreground supplied from an ingredient 
corresponding to a foreground supplied from the separation part 601 and the switch 
602the synchronizer 603 combines a foreground ingredient picture and outputs a 
compound foreground ingredient picture. Since a foreground region and a mixing 
zone do not overlapthe synchronizer 603 applies an operation of logical sum to an 
ingredient corresponding to a foregroundand a pixel corresponding to a 
foregroundand combines a foreground ingredient picturefor example. 
[0437]In processing of initialization performed by the beginning of processing of 
composition of a foreground ingredient pictureall the pixel values store a picture 
which is 0 in a built-in frame memoryand the synchronizer 603 stores a foreground 
ingredient picture in it in processing of composition of a foreground ingredient 
picture (overwrite). ThereforeO is stored in a pixel corresponding to a background 
region as a pixel value among foreground ingredient pictures which the 
synchronizer 603 outputs. 

[0438]Based on a pixel corresponding to a background supplied from an ingredient 
corresponding to a background supplied from the separation part 601 and the 
switch 604the synchronizer 605 compounds a background component image and 
outputs a compound background component image. Since a background region and 
a mixing zone do not overlapthe synchronizer 605 applies an operation of logical 
sum to an ingredient corresponding to a backgroundand a pixel corresponding to a 
backgroundand compounds a background component imagefor example. 
[0439]In processing of initialization performed by the beginning of processing of 
composition of a background component imageall the pixel values store a picture 
which is 0 in a built-in frame memoryand the synchronizer 605 stores a 
background component image in it in processing of composition of a background 



component image (overwrite). ThereforeO is stored in a pixel corresponding to a 
foreground region as a pixel value among background component images which the 
synchronizer 605 outputs. 

[0440] Drawing 62 is a figure showing a foreground ingredient picture and a 
background component image which are outputted from an inputted image inputted 
into the foreground background separation part 105and the foreground background 
separation part 105. 

[0441] Drawing 62 (A) is a mimetic diagram of a picture displayedand drawing 62 
(B) shows a model figure which developed a pixel of one line containing a pixel 
belonging to a foreground region corresponding to drawing 62 (A)a pixel belonging 
to a background regionand a pixel belonging to a mixing zone to a time direction. 
[0442]As shown in drawing 62 (A) and drawing 62 (B)a background component 
image outputted from the foreground background separation part 105 comprises 
an ingredient of a background included in a pixel belonging to a background 
regionand a pixel of a mixing zone. 

[0443]As shown in drawing 62 (A) and drawing 62 (B)a foreground ingredient 
picture outputted from the foreground background separation part 105 comprises 
an ingredient of a foreground included in a pixel belonging to a foreground 
regionand a pixel of a mixing zone. 

[0444]A pixel value of a pixel of a mixing zone is divided into an ingredient of a 
backgroundand an ingredient of a foreground by the foreground background 
separation part 105. An ingredient of a separated background constitutes a 
background component image with a pixel belonging to a background region. An 
ingredient of a separated foreground constitutes a foreground ingredient picture 
with a pixel belonging to a foreground region. 

[0445]Thusa pixel value to which a pixel value of a pixel corresponding to a 
background region in a foreground ingredient picture is set to Oand a pixel 
corresponding to a foreground region and a pixel corresponding to a mixing zone 
have a meaning is set up. Similarlya pixel value to which a pixel value of a pixel 
corresponding to a foreground region in a background component image is set to 
Oand a pixel corresponding to a background region and a pixel corresponding to a 
mixing zone have a meaning is set up. 

[0446]Nextprocessing which separates an ingredient of a foreground and an 
ingredient of a background from a pixel belonging to a mixing zone which the 
separation part 601 performs is explained. 

[Q447] Drawing 63 is a model of a picture in which an ingredient of a foreground of 
two frames and an ingredient of a background including a foreground 
corresponding to an object which moves to the right from the left in a figure are 
shown. In a model of a picture shown in drawing 63 movement quantity v of a 
foreground is 4 and the virtual number of partitions is set to 4. 
[0448]In frame #nleftmost pixel and the left to the 14th thru/or the 18th pixel 
comprise only an ingredient of a backgroundand belongs to a background region. In 
frame #nthe 2nd thru/or the 4th pixel belong to an uncovered background region 
including an ingredient of a backgroundand an ingredient of a foreground from the 



left. In frame #nthe 1 1th thru/or the 13th pixel belong to a covered background 
region including an ingredient of a backgroundand an ingredient of a foreground 
from the left. In frame #nthe left to the 5th thru/or the 10th pixel comprise only 
an ingredient of a foregroundand belongs to a foreground region. 
[0449]In frame #n+1the left to the 1st from the left thru/or the 5th pixeland the 
18th pixel comprise only an ingredient of a backgroundand belong to a background 
region. In frame #n+1the 6th thru/or the 8th pixel belong to an uncovered 
background region including an ingredient of a backgroundand an ingredient of a 
foreground from the left. In frame #n+1the 15th thru/or the 1 7th pixel belong to a 
covered background region including an ingredient of a backgroundand an 
ingredient of a foreground from the left. In frame #n+1the left to the 9th thru/or 
the 14th pixel comprise only an ingredient of a foregroundand belongs to a 
foreground region. 

[0450] Drawing 64 is a figure explaining processing which separates an ingredient of 
a foreground from a pixel belonging to a covered background region. In drawing 
64alpha1 thru/or alpha! 8 are the mixture ratio corresponding to ******** of a 
pixel in frame #n. In drawing 64t he 15th thru/or the 17th pixel belong to a covered 
background region from the left. 

[0451 ]The pixel value C15 of the 15th pixel is expressed with a formula (92) from 

the left of frame #n. 

[0452] 

C15=B15/v+F09/v+F08/v+F07/v =alpha1 5 and B1 5+F09/v+F08/v+F07/v =alpha15 
andP15+F09/v+F08/v+F07/v (92) 

Herealpha 15 is the mixture ratio of the 15th pixel from the left of frame #n. P15 is 
a pixel value of the 15th pixel from the left of frame #n-1. 

[0453]Based on a formula (92)the sum f 1 5 of an ingredient of a foreground of the 

15th pixel is expressed with a formula (93) from the left of frame #n. 

[0454] 

f1 5=F09/v+F08/v+F07/v=C1 5-alpha1 5 and P1 5 (93) 

[0455]Similarlythe sum f16 of an ingredient of a foreground of the 16th pixel is 
expressed with a formula (94) from the left of frame #nand the sum f17 of an 
ingredient of a foreground of the 1 7th pixel is expressed with a formula (95) from 
the left of frame #n. 
[0456] 

f16=C16-alpha16 and P1 6 (94) 
f17=C17-alpha17andP17(95) 

[0457]Thusthe ingredient fc of a foreground included in the pixel value C of a pixel 
belonging to a covered background region is calculated by a formula (96). 
[0458] 

Fc=C-alpha-P (96) 

P is a pixel value of a pixel to which a frame in front of one corresponds. 
[0459] Drawing 65 is a figure explaining processing which separates an ingredient of 
a foreground from a pixel belonging to an uncovered background region. In drawing 
65alpha1 thru/or alpha18 are the mixture ratio corresponding to ******** of a 



pixel in frame #n. In drawing 65t he 2nd thru/or the 4th pixel belong to an 
uncovered background region from the left. 

[0460]The pixel value C02 of the 2nd pixel is expressed with a formula (97) from 

the left of frame #n. 

[0461] 

C02=B02/v+B02/v+B02/v+F01/v=alpha2andB02+F01/v=alpha2andN02+F01/v (97) 
Herealpha 2 is the mixture ratio of the 2nd pixel from the left of frame #n. N02 is a 
pixel value of the 2nd pixel from the left of frame #n+1. 

[0462]Based on a formula (97)the sum f02 of an ingredient of a foreground of the 

2nd pixel is expressed with a formula (98) from the left of frame #n. 

[0463] 

f02=F01/v=C02-alpha2andN02 (98) 

[0464]Similarlythe sum f03 of an ingredient of a foreground of the 3rd pixel is 
expressed with a formula (99) from the left of frame #nand the sum f04 of an 
ingredient of a foreground of the 4th pixel is expressed with a formula (100) from 
the left of frame #n. 
[0465] 

f03=C03-alpha3 and N03 (99) 
f04=C04-alpha4 and N04 (100) 

[0466]Thusthe ingredient fu of a foreground included in the pixel value C of a pixel 
belonging to an uncovered background region is calculated by a formula (101). 
[0467] 

Fu=C-alpha-N (101) 

N is a pixel value of a pixel to which a frame after one corresponds. 
[0468]Thusthe separation part 601 can separate an ingredient of a foregroundand 
an ingredient of a background from a pixel belonging to a mixing zone based on 
information which shows a covered background region included in area 
informationinformation which shows an uncovered background regionand the 
mixture ratio alpha for every pixel. 

[0469] Drawing 66 is a block diagram showing an example of composition of the 
separation part 601 which performs processing explained above. The mixture ratio 
alpha is inputted into the separation block 622 at area information and a row which 
show a covered background region and an uncovered background region which a 
picture inputted into the separation part 601 was supplied to the frame memory 
621 and were supplied from the mixture ratio calculation part 104. 
[0470]The frame memory 621 memorizes an inputted picture per frame. The frame 
memory 621 memorizes frame #n+1 which is a frame after [ of frame #n-1 which is 
a frame in front of / of frame #n / oneframe #n and frame #n ] onewhen an object 
of processing is frame #n. 

[0471]The frame memory 621 supplies a pixel to which frame #n-1frame #nand 
frame #n+1 corresponds to the separation block 622. 

[0472]Area information the separation block 622 indicates a covered background 
region and an uncovered background region to beAn operation explained to a pixel 
value of a pixel to which frame #n-1 supplied to row from frame memory 621 



based on the mixture ratio alphaframe #nand frame #n+1 corresponds with 
reference to drawing 64 and drawing 65 is appliedAn ingredient of a foreground and 
an ingredient of a background are separated from a pixel belonging to a mixing 
zone of frame #nand the frame memory 623 is supplied. 

[0473]The separation block 622 comprises the uncovered region processing part 
631 the covered region processing part 632the synchronizer 633and the 
synchronizer 634. 

[0474]A pixel value of a pixel of frame #n+1 to which the mixture ratio alpha was 
supplied from the frame memory 621 is multiplied by the multiplier 641 of the 
uncovered region processing part 631 and it is outputted to the switch 642. When a 
pixel (it corresponds to a pixel of frame #n+1) of frame #n to which the switch 642 
was supplied from the frame memory 621 is an uncovered background regionthe 
mixture ratio which was closed and was supplied from the multiplier 641 — a pixel 
value which multiplied by alpha is supplied to the computing unit 643 and the 
synchronizer 634. A value which multiplied a pixel value of a pixel of frame #n+1 
outputted from the switch 642 by the mixture ratio alpha is equal to an ingredient 
of the background of a pixel value of a pixel that frame #n corresponds. 
[0475]The computing unit 643 subtracts an ingredient of a background supplied 
from the switch 642 from a pixel value of a pixel of frame #n supplied from the 
frame memory 621 and asks for an ingredient of a foreground. The computing unit 
643 supplies an ingredient of a foreground of a pixel of frame #n belonging to an 
uncovered background region to the synchronizer 633. 

[0476]A pixel value of a pixel of frame #n-1 to which the mixture ratio alpha was 
supplied from the frame memory 621 is multiplied by the multiplier 651 of the 
covered region processing part 632and it is outputted to the switch 652. When a 
pixel (it corresponds to a pixel of frame #n-1) of frame #n to which the switch 652 
was supplied from the frame memory 621 is a covered background regionthe 
mixture ratio which was closed and was supplied from the multiplier 651 — a pixel 
value which multiplied by alpha is supplied to the computing unit 653 and the 
synchronizer 634. A value which multiplied a pixel value of a pixel of frame #n-1 
outputted from the switch 652 by the mixture ratio alpha is equal to an ingredient 
of the background of a pixel value of a pixel that frame #n corresponds. 
[0477]The computing unit 653 subtracts an ingredient of a background supplied 
from the switch 652 from a pixel value of a pixel of frame #n supplied from the 
frame memory 621 and asks for an ingredient of a foreground. The computing unit 
653 supplies an ingredient of a foreground of a pixel of frame #n belonging to a 
covered background region to the synchronizer 633. 

[0478]The synchronizer 633 compounds an ingredient of a foreground of a pixel 
belonging to a covered background region supplied from an ingredient of a 
foreground of a pixel belonging to an uncovered background region supplied from 
the computing unit 643 of frame #nand the computing unit 653and supplies it to 
the frame memory 623. 

[0479]. The synchronizer 634 was supplied from the switch 642 of frame #n. An 
ingredient of the background of a pixel belonging to a covered background region 



supplied from an ingredient of the background of a pixel belonging to an uncovered 
background region and the switch 652 is compoundedand the frame memory 623 is 
supplied. 

[0480]The frame memory 623 memorizes to each an ingredient of a foreground of 
a pixel of a mixing zone of frame #n supplied from the separation block 622and an 
ingredient of a background. 

[0481 ]The frame memory 623 outputs an ingredient of a foreground of a pixel of a 
mixing zone of memorized frame #nand a memorized ingredient of the background 
of a pixel of a mixing zone of frame #n. 

[0482]the mixture ratio which is characteristic quantity — by using alphait 
becomes possible to separate thoroughly an ingredient of a foreground and an 
ingredient of a background which are contained in a pixel value. 
[0483]The synchronizer 603 compounds an ingredient of a foreground of a pixel of 
a mixing zone of frame #n outputted from the separation part 601 and a pixel 
belonging to a foreground regionand generates a foreground ingredient picture. The 
synchronizer 605 compounds an ingredient of the background of a pixel of a mixing 
zone of frame #n outputted from the separation part 601 and a pixel belonging to a 
background regionand generates a background component image. 
[0484] Drawing 67 is a figure showing an example of a foreground ingredient picture 
corresponding to frame #n of drawing 63 and an example of a background 
component image. 

[0485] Drawing 67 (A) shows an example of a foreground ingredient picture 
corresponding to frame #n of drawing 63 . From leftmost pixel and the leftsince the 
14th pixel comprised only an ingredient of a background before a foreground and a 
background were separateda pixel value is set to 0. 

[0486]Before a foreground and a background are separated from the left as for the 
2nd thru/or the 4th pixelit belongs to an uncovered background regionan 
ingredient of a background is set to Oand an ingredient of a foreground is left 
behind as it is. Before a foreground and a background are separated from the left 
as for the 1 1th thru/or the 13th pixelit belongs to a covered background regionan 
ingredient of a background is set to Oand an ingredient of a foreground is left 
behind as it is. From the leftsince only an ingredient of a foreground is 
comprisedthe 5th thru/or the 10th pixel are left behind as it is. 
[0487] Drawing 67 (B) shows an example of a background component image 
corresponding to frame #n of drawing 63 . From leftmost pixel and the leftsince 
only an ingredient of a background was comprised before a foreground and a 
background were separatedthe 14th pixel is left behind as it is. 
[0488]Before a foreground and a background are separated from the left as for the 
2nd thru/or the 4th pixelit belongs to an uncovered background regionan 
ingredient of a foreground is set to Oand an ingredient of a background is left 
behind as it is. Before a foreground and a background are separated from the left 
as for the 1 1th thru/or the 13th pixelit belongs to a covered background regionan 
ingredient of a foreground is set to Oand an ingredient of a background is left 
behind as it is. From the leftsince the 5th thru/or the 10th pixel comprised only an 



ingredient of a foreground before a foreground and a background were separateda 
pixel value is set to 0. 

[0489]Nextwith reference to a flow chart shown in drawing 68 processing of 
separation with a foreground and a background by the foreground background 
separation part 105 is explained. In Step S601the frame memory 621 of the 
separation part 601 acquires an inputted imageand memorizes frame #n which is 
the target [ background / a foreground and ] of separation with frame #n-1 before 
thatand frame #n+1 of after that. 

[0490]In Step S602the separation block 622 of the separation part 601 acquires 
area information supplied from the mixture ratio calculation part 104. the mixture 
ratio to which the separation block 622 of the separation part 601 was supplied 
from the mixture ratio calculation part 104 in Step S603 — alpha is acquired. 
[0491 ]in Step S604 — the uncovered region processing part 631 — area 
information and the mixture ratio — an ingredient of a background is extracted 
from a pixel value of a pixel which belongs based on alpha in an uncovered 
background region supplied from the frame memory 621. 
[0492]in Step S605 — the uncovered region processing part 631 — area 
information and the mixture ratio — an ingredient of a foreground is extracted 
from a pixel value of a pixel which belongs based on alpha in an uncovered 
background region supplied from the frame memory 621. 

[0493]in Step S606 — the covered region processing part 632 — area information 
and the mixture ratio — an ingredient of a background is extracted from a pixel 
value of a pixel which belongs based on alpha in a covered background region 
supplied from the frame memory 621. 

[0494]in Step S607 — the covered region processing part 632 — area information 
and the mixture ratio — an ingredient of a foreground is extracted from a pixel 
value of a pixel which belongs based on alpha in a covered background region 
supplied from the frame memory 621. 

[0495]In Step S608the synchronizer 633 compounds an ingredient of a foreground 
of a pixel belonging to an uncovered background region extracted by processing of 
Step S605and an ingredient of a foreground of a pixel belonging to a covered 
background region extracted by processing of Step S607. An ingredient of a 
compounded foreground is supplied to the synchronizer 603. The synchronizer 603 
compounds a pixel belonging to a foreground region supplied via the switch 602and 
an ingredient of a foreground supplied from the separation part 601 and generates 
a foreground ingredient picture. 

[0496]In Step S609the synchronizer 634 compounds an ingredient of the 
background of a pixel belonging to an uncovered background region extracted by 
processing of Step S604and an ingredient of the background of a pixel belonging to 
a covered background region extracted by processing of Step S606. An ingredient 
of a compounded background is supplied to the synchronizer 605. The 
synchronizer 605 compounds a pixel belonging to a background region supplied via 
the switch 604and an ingredient of a background supplied from the separation part 
601 and generates a background component image. 



[0497]In Step S610the synchronizer 603 outputs a foreground ingredient picture. 
In Step S61 1the synchronizer 605 outputs a background component image and 
ends processing. 

[0498]thusthe foreground background separation part 105 — area information and 
the mixture ratio — based on alphaan ingredient of a foreground and an ingredient 
of a background can be separated from an inputted imageand a foreground 
ingredient picture which comprises only an ingredient of a foregroundand a 
background component image which comprises only an ingredient of a background 
can be outputted. 

[0499]Nexta foreground ingredient picture moves and adjustment of quantity of a 
Japanese quince is explained. 

[0500] Drawing 69 is a block diagram showing an example of composition of the 
motion dotage controller 106. A motion vector supplied from the motion detection 
part 102 and its position information are supplied to the batch deciding part 
801 the modeling part 802and the operation part 805. Area information supplied 
from the field specific part 103 is supplied to the batch deciding part 801. A 
foreground ingredient picture supplied from the foreground background separation 
part 105 is addedand is supplied to the lump part 804. 

[0501]Based on a motion vectorits position informationand area informationthe 
batch deciding part 801 generates a batch and supplies a generated batch to the 
modeling part 802 and the help lump part 804. 

[0502]A batch which the batch deciding part 801 generatesAs an example is 
shown in drawing 70 it begins from a pixel corresponding to a covered background 
region of a foreground ingredient picturelt begins from a continuous pixel located 
in a line in the motion direction to a pixel corresponding to an uncovered 
background regionor a pixel corresponding to an uncovered background regionand 
a continuous pixel located in a line in the motion direction to a pixel corresponding 
to a covered background region is shown. A batch comprises two dataa top left 
point (position of a pixel which is a pixel specified by a batch and is located in the 
leftmost or the top on a picture)and a lower right pointfor example. 
[0503]The modeling part 802 performs modeling based on a motion vector and an 
inputted batch. More specificallyfor example the modeling part 802Two or more 
models corresponding to the number of pixels contained in a batchthe virtual 
number of partitions of a time direction of a pixel valueand the number of 
ingredients of a foreground for every pixel are memorized beforehandA model 
which specifies correspondence with a pixel value as shown in drawing 71 and an 
ingredient of a foreground is chosen based on a batch and the virtual number of 
partitions of a time direction of a pixel value. 

[0504][ for example/ when the number of pixels corresponding to a batch is 12 
and movement quantity v within shutter time is 5 ]The modeling part 802 sets the 
virtual number of partitions to 5and a pixel located in the leftmost contains an 
ingredient of one foregroundThe 2nd pixel contains an ingredient of two 
foregrounds from the leftand the 3rd pixel contains an ingredient of three 
foregrounds from the leftThe 4th pixel contains an ingredient of four foregrounds 



from the leftand the 5th pixel contains an ingredient of five foregrounds from the 
leftThe 6th pixel contains an ingredient of five foregrounds from the leftand the 
7th pixel contains an ingredient of five foregrounds from the leftThe 8th pixel 
contains an ingredient of five foregrounds from the leftand the 9th pixel contains 
an ingredient of four foregrounds from the leftln the left to the 12th pixelthe left 
to the 1 1th pixel chooses [ the 10th pixel ] from the left a model which comprises 
an ingredient of eight foregrounds as a whole including an ingredient of one 
foreground including an ingredient of two foregrounds including an ingredient of 
three foregrounds. 

[0505]When it does not choose from a model memorized beforehand but a motion 
vector and a batch are suppliedit may be made for the modeling part 802 to 
generate a model based on a motion vector and a batch. 

[0506]The modeling part 802 supplies a selected model to the equation generation 
part 803. 

[0507]The equation generation part 803 generates an equation based on a model 
supplied from the modeling part 802. With reference to a model of a foreground 
ingredient picture shown in drawing 71 the number of ingredients of a foreground is 
8the number of pixels corresponding to a batch is 1 2movement quantity v is 5 and 
an equation which the equation generation part 803 in case the virtual number of 
partitions is 5 generates is explained. 

[0508]When foreground ingredients corresponding to the shutter time/v contained 
in a foreground ingredient picture are F01/v thru/or F08/vrelation between F01/v 
thru/or F08/vand the pixel values C01 thru/or C12 is expressed with a formula 
(102) thru/or a formula (113). 
[0509] 

C01=F01/v(102) 
C02=F02/v+F01/v (103) 
C03=F03/v+F02/v+F01/v (104) 
C04=F04/v+F03/v+F02/v+F01 /v (1 05) 
C05=F05/v+F04/v+F03/v+F02/v+F01 /v (1 06 
C06=F06/v+F05/v+F04/v+F03/v+F02/v (1 07 
C07=F07/v+F06/v+F05/v+F04/v+F03/v (1 08 
C08=F08/v+F07/v+F06/v+F05/v+F04/v (1 09 
C09=F08/v+F07/v+F06/v+F05/v (110) 
C10=F08/v+F07/v+F06/v (111) 
C11=F08/v+F07/v (112) 
C12=F08/v(113) 

[0510]The equation generation part 803 transforms a generated equationand 
generates an equation. An equation which the equation generation part 803 
generates is shown in an equation (1 14) thru/or an equation (125). 
[0511] 

F06 [ C01=1 and F01/v+0 and F02/v+0 and F03/V+0 and F04/v+0 and F05/v+0 
and ]/v+0 and F07/v+0 and F08 / v (1 14) 

F06 [ C02=1 and F01/v+1 and F02/v+0 and F03/v+0 and F04/v+0 and F05/v+0 



and ]/v+0 and F07/v+0 and F08 / v (1 1 5) 

F06 [ C03=1 and F01/v+1 and F02/v+1 and F03/v+0 and F04/v+0 and F05/v+0 
and ]/v+0 and F07/v+0 and F08 / v (1 16) 

F06 [ C04=1 and F01/v+1 and F02/v+1 and F03/v+1 and F04/v+0 and F05/v+0 
and ]/v+0 and F07/v+0 and F08 / v (1 1 7) 

F06 [ C05=1 and FOI/v+1 and F02/v+1 and F03/v+1 and F04/v+1 and F05/v+0 
and ]/v+0 and F07/v+0 and F08 / v (1 1 8) 

F06 [ C06=0 and F01/v+1 and F02/v+1 and F03/v+1 and F04/v+1 and F05/v+1 
and ]/v+0 and F07/v+0 and F08 / v (1 19) 

F06 [ C07=0 and F01/v+0 and F02/v+1 and F03/v+1 and F04/v+1 and F05/v+1 
and ]/v+1 and F07/v+0 and F08 / v (120) 

F06 [ C08=0 and F01/v+0 and F02/v+0 and F03/v+1 and F04/v+1 and F05/v+1 
and ]/v+1 and F07/v+1 and F08 / v (121) 

F06 [ C09=0 and F01/v+0 and F02/v+0 and F03/v+0 and F04/v+1 and F05/v+1 
and ]/v+1 and F07/v+1 and F08 / v (122) 

F06 [ C10=0 and F01/v+0 and F02/v+0 and F03/v+0 and F04/v+0 and F05/v+1 
and ]/v+1 and F07/v+1 and F08 / v (123) 

F06 [ C1 1=0 and F01/v+0 and F02/v+0 and F03/v+0 and F04/v+0 and F05/v+0 
and ]/v+1 and F07/v+1 and F08 / v (124) 

F06 [ C12=0 and F01/v+0 and F02/v+0 and F03/v+0 and F04/v+0 and F05A/+0 
and ]/v+0 and F07/v+1 and F08 / v (125) 

[051 2]A formula (114) thru/or a formula (125) can also be expressed as a formula 

(126). 

[0513] 

[Equation 1 7] 

[0514]In a formula (126)j shows the position of a pixel. In this examplej has any 
one value of 1 thru/or 12. i shows the position of a foreground value. In this 
examplei has any one value of 1 thru/or 8. ajj has a value of 0 or 1 corresponding 
to the value of i and j. 

[0515]If it expresses in consideration of an errora formula (126) can be expressed 

like a formula (127). 

[0516] 

[Equation 18] 

In a formula (127)ej is an error included in the noticed picture element Cj. 

[051 7]A formula (127) can be rewritten at a ceremony (128). 

[0518] 

[Equation 19] 



[0519]Herein order to apply a least square methodthe sum of squares E with error 



is defined as shown in a formula (129). 
[0520] 

[Equation 20] 

[0521]In order for an error to become the minimumthe value of the partial 
differential by the variable Fk to the sum of squares E with error should just be 
set to 0. Fk is calculated so that a formula (130) may be filled. 
[0522] 

[Equation 21] 

[0523]In a formula (130)since movement quantity v is a fixed valueit can draw a 

formula (131). 

[0524] 

[Equation 22] 



[0525]A formula (132) will be obtained if a formula (131) is developed and 

transposed. 

[0526] 

[Equation 23] 

[0527]It develops at eight ceremony produced by substituting any one of the 
integers of 1 thru/or 8 for k of a formula (132). One formula can express eight 
obtained formulas by a procession. This equation is called a normal equation. 
[0528]An example of a normal equation which the equation generation part 803 
generates based on such a least square method is shown in an equation (133). 
[0529] 

[Equation 24] 

[0530]If a formula (133) is expressed as A-F=^cCAand v are known and F is strange. 
Although A and v are known at the time of modelingC becomes known in adding 
and inputting a pixel value in lump operation. 

[0531 ]The error included in the pixel C can be distributed by computing a 
foreground ingredient with the normal equation based on a least square method. 
[0532]The equation generation part 803 adds a normal equation generated in this 
wayand supplies it to the lump part 804. 

[0533]It adds and the lump part 804 sets the pixel value C included in a 
foreground ingredient picture as an equation of a procession supplied from the 
equation generation part 803 based on a batch supplied from the batch deciding 
part 801. It adds and the lump part 804 supplies a procession which set up the 



pixel value C to the operation part 805. 

[0534]The operation part 805 sweeps out and by processing based on 
solutionssuch as law (elimination of Gauss-Jordan), a motion — computing 
foreground ingredient Fi/v from which a Japanese quince was removed — a 
motion — Fi corresponding to one i of the integers of 0 thru/or 8 which is a pixel 
value of a foreground where a Japanese quince was removed[ compute and ] It 
moves and a foreground ingredient picture which shows drawing 72 an 
examplewhich comprises Fi which is the pixel value from which it moved and a 
Japanese quince was removed and from which it moved and a Japanese quince 
was removed is outputted to the Japanese quince adjunct 806 and the selecting 
part 807. 

[0535]a motion shown in drawing 72 — C03 thru/or C10 are alikerespectivelyeach 
of F01 thru/or F08 is set up in order not to change a position of a foreground 
ingredient picture over a screenand it can be made to correspond to arbitrary 
positions in a foreground ingredient picture from which a Japanese quince was 
removed 

[0536]a motion — a Japanese quince — a motion of a value in which the adjunct 
806 differs from movement quantity v — a Japanese quince — a motion of a 
value of a half of amount of adjustments v'for examplemovement quantity v — a 
Japanese quince — a motion of amount of adjustments v' and a value unrelated to 
movement quantity v — a Japanese quince — giving amount of adjustments v' — 
a motion — quantity of a Japanese quince can be ac(justed. for exampleit is shown 
in drawing 73 — as — a motion — a Japanese quince — the adjunct 806 — a 
motion — moving the pixel value Fi of a foreground where a Japanese quince was 
removed — amount of Japanese quince adjustments v' — **** — computing the 
sum of foreground ingredient Fi/v' by computing foreground ingredient Fi/v f by 
things — a motion — a pixel value to which quantity of a Japanese quince was 
adjusted is generated. For examplewhen amount of motion dotage adjustments v' 
is 3the pixel value C02 is made into (F01) / v'the pixel value C03 is made into 
(F01+F02) / v'the pixel value C04 is made into (F01+F02+F03) / v'and the pixel 
value C05 is made into (F02+F03+F04) / v\ 

[0537]The motion dotage adjunct 806 supplies a foreground ingredient picture 
which moved and adjusted quantity of a Japanese quince to the selecting part 807. 
[0538]A foreground ingredient picture from which the selecting part 807 was 
supplied [ picture ] from the operation part 805for example based on a selection 
signal corresponding to a user's selectionit movedand a Japanese quince was 
removedAnd either of the foreground ingredient pictures to which were supplied 
from the motion dotage adjunct 806it movedand quantity of a Japanese quince 
was adjusted is chosenand a selected foreground ingredient picture is outputted. 
[0539]Thusbased on selection signal and amount of motion dotage adjustments 
v'the motion dotage controller 106 can be moved and can adjust quantity of a 
Japanese quince. 

[0540]For exampleas shown in drawing 74 when the number of pixels corresponding 
to a batch is 8 and movement quantity v is 4the motion dotage controller 106 



generates a formula of a procession shown in a formula (134). 
[0541] 

[Equation 25] 



[0542]The motion dotage controller 106 computes Fi which is the pixel value to 
which the formula of the number corresponding to the length of the batch was 
stood in this wayit movedand the quantity of the Japanese quince was adjusted. 
When similarly there is the 100 number of the pixels contained in a batchfor 
exampleFi is computed by generating the formula corresponding to 100 pixels. 
[0543] Drawing 75 is a figure showing other composition of the motion dotage 
controller 106. The same number is given to the same portion as the case where it 
is shown in drawing 69 and the explanation is omitted. 

[0544]. [ whether the selecting part 821 supplies an inputted motion vector and its 
position signal to the batch deciding part 801 and the modeling part 802 as it is 
based on a selection signaland ] Or a motion vector which movedtransposed a size 
of a motion vector to amount of Japanese quince adjustments v'and the size 
moved and was transposed to amount of Japanese quince adjustments v'and its 
position signal are supplied to the batch deciding part 801 and the modeling part 
802. 

[0545]doing in this way — a motion of drawing 75 — a Japanese quince — the 
batch deciding part 801 thru/or the operation part 805 of the controller 106 
moves with movement quantity vand corresponds to a value with amount of 
Japanese quince adjustments v' — a motion — quantity of a Japanese quince can 
be adjusted, for examplemovement quantity v is 5 — a motion — a Japanese 
quince — a time of amount of adjustments v' being 3 — a motion of drawing 75 — 
a Japanese quince — the batch deciding part 801 thru/or the operation part 805 
of the controller 106a motion whose movement quantity v shown in drawing 71 is 3 
to a foreground ingredient picture which is 5 — a Japanese quince — amount of 
adjustments v' — a motion according to a model as shown in corresponding 
drawing 73 perform an operationand corresponding to (movement quantity 
v)/(motion Japanese quince amount of adjustments v') =5 / 3Le. movement 
quantity v of about 1.7 — a picture containing a Japanese quince is computed, a 
motion corresponding to movement quantity v whose picture computed in this 
case is 3 — since a Japanese quince is not included — a motion — a Japanese 
quince — cautions are required for a point that move with movement quantity v 
and implications of a relation of amount of Japanese quince adjustments v ? differ 
from a result of the adjunct 806. 

[0546]As mentioned abovethe motion dotage controller 106 computes a 
foreground ingredient picture to which a pixel value of a foreground ingredient 
picture was set as a formula which generated and generated a formulait moved to 
it corresponding to movement quantity v and a batchand quantity of a Japanese 
quince was adjusted. 

[0547]Nextwith reference to a flow chart of drawing 76 it movesand it is contained 



in a foreground ingredient picture by the Japanese quince controller 106and 
movesand processing of adjustment of quantity of a Japanese quince is explained. 
[0548]In Step S801 it moves and the batch deciding part 801 of the Japanese 
quince controller 106 supplies a batch which generated and generated a batch to 
the modeling part 802 based on a motion vector and area information. 
[0549]In Step S802it moves and the modeling part 802 of the Japanese quince 
controller 106 performs selection and generation of a model corresponding to 
movement quantity v and a batch. In Step S803the equation generation part 803 
creates a normal equation based on a selected model. 

[0550]In Step S804it adds and the lump part 804 sets a pixel value of a foreground 
ingredient picture as a created normal equation. In Step S805add and the lump 
part 804When it judges whether a pixel value of all the pixels corresponding to a 
batch was set up and judged with setting up no pixel value of pixels corresponding 
to a batchit returns to Step S804 and processing of setting out of a pixel value to 
a normal equation is repeated. 

[0551] When judged with having set up a pixel value of all the pixels of a batch in 
Step S805progress to Step S806 and the operation part 805A pixel value of a 
foreground which moved based on a normal equation with which a pixel value 
which added and was supplied from the lump part 804 was set upand adjusted 
quantity of a Japanese quince to it is computedand processing is ended. 
[0552]Thusthe motion dotage controller 106 can adjust quantity of a foreground- 
image lost-motion Japanese quince which moves and contains a Japanese quince 
based on a motion vector and area information. 

[0553]That isit can be contained in a pixel value which is sample dataand can 
moveand quantity of a Japanese quince can be adjusted. 

[0554] Drawing 77 is a block diagram showing other examples of composition of the 
motion dotage controller 106. Area information which a motion vector supplied 
from the motion detection part 102 and its position information were supplied to 
the batch deciding part 901 and the amendment part 905and was supplied from 
the field specific part 103 is supplied to the batch deciding part 901. A foreground 
ingredient picture supplied from the foreground background separation part 105 is 
supplied to the operation part 904. 

[0555]The batch deciding part 901 supplies a batch which generated a batch and 
was generated with a motion vector to the modeling part 902 based on a motion 
vectorits position informationand area information. 

[0556]The modeling part 902 performs modeling based on a motion vector and an 
inputted batch. More specificallyfor example the modeling part 902Two or more 
models corresponding to the number of pixels contained in a batchthe virtual 
number of partitions of a time direction of a pixel valueand the number of 
ingredients of a foreground for every pixel are memorized beforehandA model 
which specifies correspondence with a pixel value as shown in drawing 78 and an 
ingredient of a foreground is chosen based on a batch and the virtual number of 
partitions of a time direction of a pixel value. 

[0557][ for example/ when the number of pixels corresponding to a batch is 12 



and movement quantity v is 5 ]The modeling part 902 sets the virtual number of 
partitions to 5and a pixel located in the leftmost contains an ingredient of one 
foregroundThe 2nd pixel contains an ingredient of two foregrounds from the 
leftand the 3rd pixel contains an ingredient of three foregrounds from the leftThe 
4th pixel contains an ingredient of four foregrounds from the leftand the 5th pixel 
contains an ingredient of five foregrounds from the leftThe 6th pixel contains an 
ingredient of five foregrounds from the leftand the 7th pixel contains an ingredient 
of five foregrounds from the leftThe 8th pixel contains an ingredient of five 
foregrounds from the leftand the 9th pixel contains an ingredient of four 
foregrounds from the leftln the left to the 12th pixelthe left to the 1 1th pixel 
chooses [ the 10th pixel ] from the left a model which comprises an ingredient of 
eight foregrounds as a whole including an ingredient of one foreground including an 
ingredient of two foregrounds including an ingredient of three foregrounds. 
[0558]When it does not choose from a model memorized beforehand but a motion 
vector and a batch are suppliedit may be made for the modeling part 902 to 
generate a model based on a motion vector and a batch. 

[0559]The equation generation part 903 generates an equation based on a model 
supplied from the modeling part 902. 

[0560]With reference to a model of a foreground ingredient picture shown in 
drawing 78 thru/or drawing 80 the number of ingredients of a foreground is 8the 
number of pixels corresponding to a batch is 12and an example of an equation 
which the equation generation part 903 in case movement quantity v is 5 
generates is explained. 

[0561]When foreground ingredients corresponding to the shutter time/v contained 
in a foreground ingredient picture are F01/v thru/or F08/vrelation between F01/v 
thru/or F08/vand the pixel values C01 thru/or C12 is expressed with a formula 
(102) thru/or a formula (1 13) as mentioned above. 

[0562]When the pixel values C12 and C11 are observedas the pixel value C12 is 
shown in a formula (135)the pixel value C1 1 comprises sum of products of the 
ingredients F08/v of a foregroundand the ingredients F07/v of a foreground only 
including the ingredients F08/v of a foreground. Thereforeit can ask for the 
ingredients F07/v of a foreground by a formula (136). 
[0563] 

F08/v=C12 (135) 
F07/v=C11-C12 (136) 

[0564]If similarly an ingredient of a foreground included in the pixel values C10 
thru/or C01 is taken into considerationit can ask for the ingredients F06/v of a 
foreground thru/or F01/v by formula (137) thru/or a formula (142). 
[0565] 

F06/v=C10-C11 (137) 
F05/v=C09-C10 (138) 
F04/v=C08-C09 (139) 
F03/v=C07-C08+C12 (140) 
F02/v=C06-C07+C11-C12 (141) 



F01/v=C05-C06+C10-C11 (142) 

[0566]The equation generation part 903 generates an equation for computing an 
ingredient of a foreground according to a difference of a pixel value showing an 
example at an equation (135) thru/or a ceremony (142). The equation generation 
part 903 supplies a generated equation to the operation part 904. 
[0567]The operation part 904 computes an ingredient of a foreground based on an 
equation which set a pixel value of a foreground ingredient picture as an equation 
supplied from the equation generation part 903and set up a pixel value. The 
operation part 904 sets the pixel values COS thru/or C12 as an equation (135) 
thru/or an equation (142)for examplewhen an equation (135) thru/or an equation 
(142) are supplied from the equation generation part 903. 

[0568]The operation part 904 computes an ingredient of a foreground based on a 
formula to which a pixel value was set. For exampleby the operation based on a 
formula (135) thru/or a formula (142) to which the pixel values COS thru/or C12 
were setthe operation part 904 computes the ingredients F01/v of a foreground 
thru/or F08/vas shown in drawing 79 . The operation part 904 supplies the 
ingredients F01/v of a foreground thru/or F08/v to the amendment part 905. 
[0569]The amendment part 905 computes a pixel value of a foreground which 
multiplied by movement quantity v contained in an ingredient of a foreground 
supplied from the operation part 904 at a motion vector supplied from the batch 
deciding part 901movedand removed a Japanese quince. For examplewhen the 
ingredients F01/v of a foreground to which the amendment part 905 was supplied 
from the operation part 904 thru/or F08/v are suppliedBy multiplying the 
ingredients F01/v of a foreground thru/or each of F08/v by movement quantity v 
which is 5as shown in drawing 80 the pixel values F01 thru/or F08 of a foreground 
which moved and removed a Japanese quince are computed. 
[0570]The amendment part 905 moves and supplies a foreground ingredient 
picture which was computed as mentioned above and which comprises a pixel 
value of a foreground which moved and removed a Japanese quince to the 
Japanese quince adjunct 906 and the selecting part 907. 

[0571]a motion — a Japanese quince — a motion of a value in which the adjunct 
906 differs from movement quantity v — a Japanese quince — a motion of a 
value of a half of amount of adjustments v'for examplemovement quantity v — a 
Japanese quince — a motion of a value unrelated to amount of adjustments v' and 
movement quantity v — a Japanese quince — it is amount of adjustments v' — a 
motion — quantity of a Japanese quince can be adjusted, for exampleit is shown 
in drawing 73 — as — a motion — a Japanese quince — the adjunct 906 — a 
motion — moving the pixel value Fi of a foreground where a Japanese quince was 
removed — amount of Japanese quince adjustments v' — **** — computing the 
sum of foreground ingredient Fi/v' by computing foreground ingredient Fi/v' by 
things — a motion — a pixel value to which quantity of a Japanese quince was 
adjusted is generated. For examplewhen amount of motion dotage adjustments v' 
is 3the pixel value C02 is made into (F01) / v'the pixel value C03 is made into 
(F01+F02) / v'the pixel value C04 is made into (F01+F02+F03) / v'and the pixel 



value COS is made into (F02+F03+F04) / v\ 

[0572]The motion dotage adjunct 906 supplies a foreground ingredient picture 
which moved and adjusted quantity of a Japanese quince to the selecting part 907. 
[0573]A foreground ingredient picture from which the selecting part 907 was 
supplied [ picture ] from the amendment part 905for example based on a selection 
signal corresponding to a user's selectionit movedand a Japanese quince was 
removedAnd either of the foreground ingredient pictures to which were supplied 
from the motion dotage adjunct 906it movedand quantity of a Japanese quince 
was adjusted is chosenand a selected foreground ingredient picture is outputted. 
[0574]Thusbased on selection signal and amount of motion dotage adjustments 
v'the motion dotage controller 106 can be moved and can adjust quantity of a 
Japanese quince. 

[0575]Nexta foreground which shows drawing 77 composition move and according 
to the Japanese quince controller 106 movesand processing of adjustment of 
quantity of a Japanese quince is explained with reference to a flow chart of 
drawing 81 . 

[0576]In Step S901 it moves and the batch deciding part 901 of the Japanese 
quince controller 106 supplies a batch which generated and generated a batch to 
the modeling part 902 and the amendment part 905 based on a motion vector and 
area information. 

[0577]In Step S902it moves and the modeling part 902 of the Japanese quince 
controller 106 performs selection and generation of a model corresponding to 
movement quantity v and a batch. In Step S903the equation generation part 903 
generates an equation for computing an ingredient of a foreground according to a 
difference of a pixel value of a foreground ingredient picture based on a model 
chosen or generated. 

[0578]In Step S904the operation part 904 extracts an ingredient of a foreground 
from difference of a pixel value based on an equation which set a pixel value of a 
foreground ingredient picture as a created equation and with which a pixel value 
was set up. In Step S905when it judges whether an ingredient of all the 
foregrounds corresponding to a batch was extracted and is judged with extracting 
no ingredient of foregrounds corresponding to a batchthe operation part 904 
returns to Step S904and repeats processing of extraction of an ingredient of a 
foreground. 

[0579]When judged with having extracted an ingredient of all the foregrounds 
corresponding to a batch in Step S905progress to Step S906 and the amendment 
part 905The pixel values F01 thru/or F08 of a foreground which amended the 
ingredients F01/v of a foreground thru/or each of F08/v which was supplied from 
the operation part 904 based on movement quantity vmoved to itand removed a 
Japanese quince are computed. 

[0580]in Step S907 — a motion — a Japanese quince — the adjunct 906 — a 
motion — computing a pixel value of a foreground which adjusted quantity of a 
Japanese quince — the selecting part 907 — a motion — a picture or a motion 
from which a Japanese quince was removed — either of the pictures to which 



quantity of a Japanese quince was adjusted is chosena selected picture is 
outputted and processing is ended. 

[0581]Thusa foreground-image lost-motion Japanese quince which is an operation 
with the easier Japanese quince controller 106 when composition is shown in 
drawing 77 and which movesmoves more nearly promptlyand contains a Japanese 
quince can be adjusted. 

[0582]the conventional motionssuch as a Wiener filter — although an effect is 
accepted in an ideal statethe technique of removing a Japanese quince 
selectivelya motion which shows drawing 77 composition to sufficient effect not 
being acquired to a actual picture which was quantized and contained a noise — a 
Japanese quince — an accurate motion in which it is quantized and sufficient 
effect is accepted also in the controller 106 also to a actual picture having 
contained a noise — it becomes removable [ a Japanese quince ]. 
[0583]As mentioned abovean image processing device which shows drawing 2 
composition can be contained in an inputted imagecan be movedand can adjust 
quantity of a Japanese quince. 

[0584] Drawing 82 is a block diagram showing other composition of a function of an 
image processing device. 

[0585]The same number is given to a portion shown in drawing 2 and same 
portionand the explanation is omitted suitably. 

[0586]The field specific part 103 supplies area information to the mixture ratio 
calculation part 104 and the synchronizer 1001. 

[0587]The mixture ratio calculation part 104 supplies the mixture ratio alpha to the 
foreground background separation part 105 and the synchronizer 1001. 
[0588]The foreground background separation part 105 supplies a foreground 
ingredient picture to the synchronizer 1001. 

[0589]The synchronizer 1001 outputs image composing which combined arbitrary 
background images and a foreground ingredient picture supplied from the 
foreground background separation part 105 based on area information supplied 
from the mixture ratio alpha supplied from the mixture ratio calculation part 
104and the field specific part 103 and in which arbitrary background images and a 
foreground ingredient picture were combined. 

[0590] Drawing 83 is a figure showing composition of the synchronizer 1001. Based 
on the mixture ratio alpha and arbitrary background imagesthe background 
component generation part 1021 generates a background component imageand 
supplies it to the mixing zone image synthesis section 1022. 
[0591 ]By combining a background component image and a foreground ingredient 
picture which were supplied from the background component generation part 
1021 the mixing zone image synthesis section 1022 generates mixing zone image 
composingand supplies generated mixing zone image composing to the image 
synthesis section 1023. 

[0592]The image synthesis section 1023 compounds a foreground ingredient 
picturemixing zone image composing supplied from the mixing zone image 
synthesis section 1022and arbitrary background images based on area 



informationand generates and outputs image composing. 

[0593]Thusthe synchronizer 1001 can combine a foreground ingredient picture to 
arbitrary background images. 

[0594]the mixture ratio which is characteristic quantity — a picture acquired by 
combining a foreground ingredient picture with arbitrary background images based 
on alpha changes with a more natural thing as compared with a picture which only 
compounded a pixel. 

[0595] Drawing 84 is a block diagram showing composition of further others of a 
function of an image processing device to adjust quantity of motion dotage. An 
image processing device shown in drawing 84 performs calculation of field 
specification and the mixture ratio alpha in parallel to an image processing device 
shown in drawing 2 performing calculation of field specification and the mixture 
ratio alpha in order. 

[0596]The same number is given to the same portion as a function shown in a 
block diagram of drawing 2 and the explanation is omitted. 

[0597]An inputted image is supplied to the mixture ratio calculation part 1101the 
foreground background separation part 1102the field specific part 103and the 
object extraction part 101. 

[0598]The presumed mixture ratio when the mixture ratio calculation part 1101 
assumes that a pixel belongs to a covered background region based on an inputted 
imageAnd the presumed mixture ratio at the time of assuming that a pixel belongs 
to an uncovered background regionThe presumed mixture ratio at the time of 
assuming that it computes to each of a pixel contained in an inputted imageand a 
computed pixel belongs to a covered background regionAnd the presumed mixture 
ratio at the time of assuming that a pixel belongs to an uncovered background 
region is supplied to the foreground background separation part 1 102. 
[0599] Drawing 85 is a block diagram showing an example of composition of the 
mixture ratio calculation part 1101. 

[0600]The presumed mixture ratio treating part 401 shown in drawing 85 is the 
same as the presumed mixture ratio treating part 401 shown in drawing 47 . The 
presumed mixture ratio treating part 402 shown in drawing 85 is the same as the 
presumed mixture ratio treating part 402 shown in drawing 47 . 
[0601]Based on an inputted imageby the operation corresponding to a model of a 
covered background regionthe presumed mixture ratio treating part 401 computes 
the presumed mixture ratio for every pixeland outputs the computed presumed 
mixture ratio. 

[0602]Based on an inputted imageby the operation corresponding to a model of an 
uncovered background regionthe presumed mixture ratio treating part 402 
computes the presumed mixture ratio for every pixeland outputs the computed 
presumed mixture ratio. 

[0603]. The foreground background separation part 1102 was supplied from the 
mixture ratio calculation part 1 101. The presumed mixture ratio at the time of 
assuming that a pixel belongs to a covered background regionAnd based on area 
information supplied from the presumed mixture ratio at the time of assuming that 



a pixel belongs to an uncovered background regionand the field specific part 1 03a 
foreground ingredient picture is generated from an inputted imageit moves and a 
generated foreground ingredient picture is supplied to the Japanese quince 
controller 106 and the selecting part 107. 

[06 043 Drawing 86 is a block diagram showing an example of composition of the 
foreground background separation part 1102. 

[0605]The same number is given to the same portion as the foreground 
background separation part 105 shown in drawing 61 and the explanation is omitted. 
[0606]The selecting part 1121 based on area information supplied from the field 
specific part 103The presumed mixture ratio at the time of assuming that a pixel 
belongs to a covered background region supplied from the mixture ratio calculation 
part 1 101 And either of the presumed mixture ratio at the time of assuming that a 
pixel belongs to an uncovered background region is chosenand the separation part 
601 is supplied by making the selected presumed mixture ratio into the mixture 
ratio alpha. 

[0607]Based on the mixture ratio alpha supplied from the selecting part 1 121 and 
area informationthe separation part 601 extracts an ingredient of a foregroundand 
an ingredient of a background from a pixel value of a pixel belonging to a mixing 
zoneand supplies an ingredient of an extracted foreground to the synchronizer 
603and it supplies an ingredient of a background to the synchronizer 605. 
[0608]The separation part 601 can be considered as composition shown in drawing 
66and the same composition. 

[0609]The synchronizer 603 combines and outputs a foreground ingredient picture. 
The synchronizer 605 compounds and outputs a background component image. 
[0610]The motion dotage controller 106 shown in drawing 84 can be considered as 
the same composition as a case where it is shown in drawing 2 and outputs a 
foreground ingredient picture by which it was contained in a foreground ingredient 
picture supplied from the foreground background separation part 1 102and 
movedand quantity of a Japanese quince was adjusted based on area information 
and a motion vectorit moved to itand quantity of a Japanese quince was adjusted 
to it. 

[061 1]The selecting part 107 shown in drawing 84f or example based on a selection 
signal corresponding to a user's selectionEither one of a foreground ingredient 
picture supplied from the foreground background separation part 1 102 and a 
foreground ingredient picture to which was supplied from the motion dotage 
controller 106it movedand quantity of a Japanese quince was adjusted is 
chosenand a selected foreground ingredient picture is outputted. 
[0612]Thusto a picture corresponding to an object of a foreground included in an 
inputted imagean image processing device which shows drawing 84 composition 
can be contained in the picturecan be movedand can adjust and output quantity of 
a Japanese quince, the mixture ratio which is the buried information like [ an 
image processing device which shows drawing 84 composition ] the 1st example — 
the mixture ratio which computed and computed alpha — alpha can be outputted. 
[0613] Drawing 87 is a block diagram showing other composition of a function of an 



image processing device which combines a foreground ingredient picture with 
arbitrary background images. As for an image processing device shown in drawing 
87calculation of field specification and the mixture ratio alpha is parallel performed 
to an image processing device shown in drawing 82 performing calculation of field 
specification and the mixture ratio alpha serially. 

[0614]The same number is given to the same portion as a function shown in a 
block diagram of drawing 84 and the explanation is omitted. 
[0615]The presumed mixture ratio when the mixture ratio calculation part 1101 
shown in drawing 87 assumes that a pixel belongs to a covered background region 
based on an inputted imageAnd the presumed mixture ratio at the time of 
assuming that a pixel belongs to an uncovered background regionThe presumed 
mixture ratio at the time of assuming that it computes to each of a pixel contained 
in an inputted imageand a computed pixel belongs to a covered background 
regionAnd the presumed mixture ratio at the time of assuming that a pixel belongs 
to an uncovered background region is supplied to the foreground background 
separation part 1 102 and the synchronizer 1201. 

[0616]. The foreground background separation part 1 102 shown in drawing 87 was 
supplied from the mixture ratio calculation part 1 101. The presumed mixture ratio 
at the time of assuming that a pixel belongs to a covered background regionAnd 
based on area information supplied from the presumed mixture ratio at the time of 
assuming that a pixel belongs to an uncovered background regionand the field 
specific part 103a foreground ingredient picture is generated from an inputted 
imageand a generated foreground ingredient picture is supplied to the synchronizer 
1201. 

[0617]The presumed mixture ratio at the time of assuming that a pixel belongs to 
a covered background region to which the synchronizer 1201 was supplied from 
the mixture ratio calculation part 1 101 And background images arbitrary based on 
area information supplied from the presumed mixture ratio at the time of assuming 
that a pixel belongs to an uncovered background regionand the field specific part 
103Image composing which combined a foreground ingredient picture supplied from 
the foreground background separation part 1 102 and in which arbitrary background 
images and a foreground ingredient picture were combined is outputted. 
[0618] Drawing 88 is a figure showing composition of the synchronizer 1201. The 
same number is given to the same portion as a function shown in a block diagram 
of drawing 83 and the explanation is omitted. 

[0619]The selecting part 1221 based on area information supplied from the field 
specific part 103The presumed mixture ratio at the time of assuming that a pixel 
belongs to a covered background region supplied from the mixture ratio calculation 
part 1 101 And either of the presumed mixture ratio at the time of assuming that a 
pixel belongs to an uncovered background region is chosenand the background 
component generation part 1021 is supplied by making the selected presumed 
mixture ratio into the mixture ratio alpha. 

[0620]Based on the mixture ratio alpha supplied from the selecting part 1221 and 
arbitrary background imagesthe background component generation part 1021 



shown in drawing 88 generates a background component imageand supplies it to 
the mixing zone image synthesis section 1022. 

[0621 ]By combining a background component image and a foreground ingredient 
picture which were supplied from the background component generation part 
1021 the mixing zone image synthesis section 1022 shown in drawing 88 generates 
mixing zone image composingand supplies generated mixing zone image composing 
to the image synthesis section 1023. 

[0622]The image synthesis section 1023 compounds a foreground ingredient 
picturemixing zone image composing supplied from the mixing zone image 
synthesis section 1022and arbitrary background images based on area 
informationand generates and outputs image composing. 

[0623]Thusthe synchronizer 1201 can combine a foreground ingredient picture to 
arbitrary background images. 

[0624]Although an ingredient of a background included in a pixel value carried out 
the mixture ratio alpha comparatively and it was explainedit is good also as a rate 
of an ingredient of a foreground included in a pixel value. 

[0625]Although the direction of a motion of an object used as a foreground was 
explained as the right from the leftof courseit is not limited in the direction. 
[0626]Although a case where projection of a between [ space-time which has 
two-dimensional space and time base information for a picture of three- 
dimensional space and real space which has time base information using a video 
camera ] was performed above was made into an exampleWhen amend distortion 
genera ted by that projection when the 1st information on more 1st dimension but 
not only this example is projected on the 2nd information on the 2nd fewer 
dimensionextracting significant information or combining a picture with nature 
morecan be adapted of this invention. 

[0627]BBD whose sensors are ****** and a solid state image pickup device at 
CCD (BucketBrigade Device)CID (Charge Injection Device)CPD (Charge Priming 
Device)Or sensorssuch as a CMOS (Complementary Mental Oxide Semiconductor) 
sensormay be usedand a sensor located in a line with one row may be sufficient 
not only as a sensor by which a sensing element is arranged at matrix form but a 
sensing element. 

[0628]A recording medium which recorded a program which performs signal 
processing of this invention. As shown in drawing 1 apart from a computerare 
distributed in order to provide a user with a program. The magnetic disk 51 (a 
floppy (registered trademark) disk is included) with which a program is recordedthe 
optical disc 52 (CD-ROM (Compact Disc-Read Only Memory).) . DVD (Digital 
Versatile Disc) is included. The magneto-optical disc 53 (MD (Mini-Disc) 
(trademark) is included)Or it comprises ROM22 with which it is not only 
constituted by package media which consist of the semiconductor memory 54 
etc.but a user is provided in the state where it was beforehand included in a 
computer and on which a program is recordeda hard disk contained in the storage 
parts store 28etc. 

[0629]In this specificationeven if processing serially performed in accordance with 



an order that a step which describes a program recorded on a recording medium 
was indicated is not of course necessarily processed seriallyit also includes a 
parallel target or processing performed individually. 
[0630] 

[Effect of the Invention]According to the image processing device of this invention 
and a methoda recording mediumand the program. Extract the picture element 
data of the surrounding peripheral frame of the notice frame corresponding to the 
noticed picture element of the notice frame of image data as background-pixels 
data equivalent to the object used as the background of two or more objects of 
image dataand. . Are located near the noticed picture element data of a noticed 
picture elementand the noticed picture element in a notice frame. Extract the 
neighborhood picture element data of a neighborhood picture elementand about a 
noticed picture element Noticed picture element data and neighborhood picture 
element dataAnd two or more expressions of relations showing the relation of the 
background-pixels data corresponding to noticed picture element data or 
neighborhood picture element data are generatedand it corresponds to a noticed 
picture element based on an expression of relationsln [ the mixture ratio which 
shows the mixed state of the object which is plurality in the real world is 
detectedand ] generation of an expression of relationsSince two or more 
expressions of relations were generated based on the approximation set constant 
[ the mixture ratio corresponding to a noticed picture element and a neighborhood 
picture element ]the mixture ratio which shows the state of mixing of two or more 
objectssuch as a picture of a background and a picture of the object which 
movescan be detected. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a figure showing the 1 embodiment of the image processing device 
concerning this invention. 

[Drawing 2] It is a block diagram showing an image processing device. 

[Drawing 3] It is a figure explaining the image pick-up by a sensor. 

[Drawing 4] It is a figure explaining arrangement of a pixel. 

[Drawing 5] It is a figure explaining operation of a sensing element. 

[Drawing 6] It is a figure explaining the picture acquired by picturizing the object 

corresponding to the foreground currently movedand the object corresponding to a 

stationary background. 

[Drawing 7] It is a figure explaining a background regiona foreground regiona mixing 
zonea covered background regionand an uncovered background region. 
[Drawing 8] It is the model figure in the picture which picturized the object 
corresponding to a stationary foregroundand the object corresponding to a 
stationary background which developed the pixel value of the pixel adjacently 
located in a line with one row to the time direction. 



[Drawing 9] lt is the model figure which developed the pixel value to the time 

direction and divided the period corresponding to shutter time. 

[Drawing 10] It is the model figure which developed the pixel value to the time 

direction and divided the period corresponding to shutter time. 

[Drawing 1 1] It is the model figure which developed the pixel value to the time 

direction and divided the period corresponding to shutter time. 

[Drawing 12] It is a figure showing the example which extracted the pixel of the 

foreground regionthe background regionand the mixing zone. 

[Drawing 13] It is a figure showing correspondence with a pixel and the model 

which developed the pixel value to the time direction. 

[Drawing 14] It is the model figure which developed the pixel value to the time 

direction and divided the period corresponding to shutter time. 

[Drawing 15] It is the model figure which developed the pixel value to the time 

direction and divided the period corresponding to shutter time. 

[Drawing 16] It is the model figure which developed the pixel value to the time 

direction and divided the period corresponding to shutter time. 

[Drawing 1 7] It is the model figure which developed the pixel value to the time 

direction and divided the period corresponding to shutter time. 

[Drawing 18] It is the model figure which developed the pixel value to the time 

direction and divided the period corresponding to shutter time. 

[Drawing 1 9] It is a flow chart explaining processing of adjustment of the quantity 

of motion dotage. 

[Drawing 20] It is a block diagram showing an example of the composition of the 
field specific part 103. 

[Drawing 21 ] It is a figure explaining a picture when the object corresponding to a 
foreground is moving. 

[Drawing 22] It is the model figure which developed the pixel value to the time 

direction and divided the period corresponding to shutter time. 

[Drawing 23] It is the model figure which developed the pixel value to the time 

direction and divided the period corresponding to shutter time. 

[Drawing 24] It is the model figure which developed the pixel value to the time 

direction and divided the period corresponding to shutter time. 

[Drawing 25] It is a figure explaining the conditions of an area judgment. 

[Drawing 26] It is a figure showing the example of the specific result of the field of 

the field specific part 103. 

[Drawing 27] It is a figure showing the example of the specific result of the field of 
the field specific part 103. 

[Drawing 28] It is a flow chart explaining processing of field specification. 
[Drawing 29] It is a block diagram showing other examples of the composition of 
the field specific part 103. 

[Drawing 30] It is the model figure which developed the pixel value to the time 
direction and divided the period corresponding to shutter time. 
[Drawing 31] It is a figure showing the example of a background image. 
[Drawing 32] It is a block diagram showing the composition of the binary object 



image extraction part 302. 

[Drawing 33] It is a figure explaining calculation of a correlation value. 

[Drawing 34] It is a figure explaining calculation of a correlation value. 

[Drawing 35] It is a figure showing the example of a binary object image. 

[Drawing 36] It is a block diagram showing the composition of the temporal change 

primary detecting element 303. 

[Drawing 37] It is a figure explaining the judgment of the area judgment part 342. 
[Drawing 38] It is a figure showing the example of a judgment of the temporal 
change primary detecting element 303. 

[Drawing 39] It is a flow chart explaining processing of the field specification of the 
area judgment part 103. 

[Drawing 40] It is a flow chart explaining the details of processing of an area 
judgment. 

[Drawing 41] It is a block diagram showing the composition of further others of the 
field specific part 103. 

[Drawing 42] It is a block diagram explaining the composition of the robustHzed 
part 361. 

[Drawing 43] It is a figure explaining the motion compensation of the motion 
compensation section 381. 

[Drawing 44] It is a figure explaining the motion compensation of the motion 
compensation section 381. 

[Drawing 45] It is a flow chart explaining processing of field specification. 
[Drawing 46] It is a flow chart explaining the details of processing of robust-izing. 
[Drawing 47] It is a block diagram showing the composition of the mixture ratio 
calculation part 104. 

[Drawing 48] It is a figure showing the example which is the ideal mixture ratio 
alpha. 

[Drawing 49] It is the model figure which developed the pixel value to the time 

direction and divided the period corresponding to shutter time. 

[Drawing 50] It is the model figure which developed the pixel value to the time 

direction and divided the period corresponding to shutter time. 

[Drawing 51] It is the model figure which developed the pixel value to the time 

direction and divided the period corresponding to shutter time. 

[Drawing 52]t he mixture ratio — it is a figure explaining the straight line which 

approximates alpha. 

[Drawing 53] the mixture ratio — it is a figure explaining the flat surface which 
approximates alpha. 

[Drawing 54] It is the model figure which developed the pixel value to the time 
direction and divided the period corresponding to shutter time. 
[Drawing 55] the mixture ratio — it is a figure explaining correspondence of the 
pixel of two or more frames when computing alpha. 

[Drawing 56] It is the model figure which developed the pixel value to the time 

direction and divided the period corresponding to shutter time. 

[Drawing 57] It is a block diagram showing the composition of the mixture ratio 



estimation processing part 401. 

[Drawing 58] It is a block diagram showing other composition of the mixture ratio 
calculation part 104. 

[Drawing 59] It is a flow chart explaining processing of calculation of the mixture 
ratio. 

[Drawing 60] It is a flow chart explaining processing of the operation of the 
presumed mixture ratio. 

[Drawing 61] It is a block diagram showing an example of the composition of the 
foreground background separation part 105. 

[Drawing 62] It is a figure showing an inputted imagea foreground ingredient 
pictureand a background component image. 

[Drawing 63] It is the model figure which developed the pixel value to the time 

direction and divided the period corresponding to shutter time. 

[Drawing 64] It is the model figure which developed the pixel value to the time 

direction and divided the period corresponding to shutter time. 

[Drawing 65] It is the model figure which developed the pixel value to the time 

direction and divided the period corresponding to shutter time. 

[Drawing 66] It is a block diagram showing an example of the composition of the 

separation part 601. 

[Drawing 67] It is a figure showing the example of the separated foreground 
ingredient picture and a background component image. 

[Drawing 68] It is a flow chart explaining processing of separation with a foreground 
and a background. 

[Drawing 69] It is a block diagram showing an example of the composition of the 

motion dotage controller 106. 

[Drawing 70] It is a figure explaining a batch. 

[Drawing 71] It is the model figure which developed the pixel value of the 
foreground ingredient picture to the time directionand divided the period 
corresponding to shutter time. 

[Drawing 72] It is the model figure which developed the pixel value of the 
foreground ingredient picture to the time directionand divided the period 
corresponding to shutter time. 

[Drawing 73] It is the model figure which developed the pixel value of the 
foreground ingredient picture to the time directionand divided the period 
corresponding to shutter time. 

[Drawing 74] It is the model figure which developed the pixel value of the 
foreground ingredient picture to the time directionand divided the period 
corresponding to shutter time. 

[Drawing 75] It is a figure showing other composition of the motion dotage 
controller 106. 

[Drawing 76] It is a flow chart which is contained in the foreground ingredient 
picture by the motion dotage controller 106movesand explains processing of 
adjustment of the quantity of a Japanese quince. 

[Drawing 77] It is a block diagram showing other examples of the composition of 



the motion dotage controller 106. 

[Drawing 78] It is a figure showing the example of the model which specifies 
correspondence with a pixel value and that of the ingredient of a foreground. 
[Drawing 79] It is a figure explaining calculation of the ingredient of a foreground. 
[Drawing 80] It is a figure explaining calculation of the ingredient of a foreground. 
[Drawing 81] It is a flow chart explaining processing of removal of motion dotage of 
a foreground. 

[Drawing 82] It is a block diagram showing other composition of the function of an 
image processing device. 

[Drawing 83] It is a figure showing the composition of the synchronizer 1001. 
[Drawing 84] It is a block diagram showing the composition of further others of the 
function of an image processing device. 

[Drawing 85] It is a block diagram showing the composition of the mixture ratio 
calculation part 1101. 

[Drawing 86] It is a block diagram showing the composition of the foreground 
background separation part 1102. 

[Drawing 87] It is a block diagram showing the composition of further others of the 
function of an image processing device. 

[Drawing 88] It is a figure showing the composition of the synchronizer 1201. 
[Description of Notations] 

21 CPU22 ROMand 23 RAM 26 An input part and 27 An outputting part and 28 A 
storage parts store29 The communications department51 magnetic disksand 52. 
An optical disc53 magneto-optical discsand 54. Semiconductor memory and 101 
object extraction parts102 A motion detection part and 103 A field specific partA 
1 04 mixture-ratio calculation part and 1 05 A foreground background separation 
parti 06 A motion dotage controller and 107 A selecting part and 201. A frame 
memory202-1 to 202-4. A static/dynamic detection portion203-1 to 203-3. An 
area judgment part and a 204 decision-flag storing frame memory205 A 
synchronizer and a 206 decision-flag storing frame memory301 A background 
image generation parta 302 binary object image extraction partand 303 [ An area 
judgment part and 361 / A robust-ized part] A temporal change primary detecting 
element and 321 Correlation value operation parta 322 threshold treating partand 
341 A frame memory and 342 381 A motion compensation section and 382 A 
switch383-1or 383-N Frame memory384-1 thru/or a 384-N weighting section385 
integrating parts and 401 A presumed mixture ratio treating part402 A presumed 
mixture ratio treating part and 403 [ A selecting part and 442 / A selecting part 
and 601 / A separation part and 602 / A switch and 603 / A synchronizer and 
604. ] A mixture ratio deciding part421 delay circuitsand 422 A help lump part and 
423 Operation part and 441 A switch and 605 A synchronizer and 621 A frame 
memoryA 622 separation block and 623 A frame memory and 631. An uncovered 
region processing part and 632 A covered region processing part633 A 
synchronizer and 634 A synchronizer and 801. A batch deciding part and 802 
modeling parts803 An equation generation part and 804 Add and A lump part805 
Operation part and 806 A motion dotage adjunct807 A selecting part and 821 A 



selecting part and 901. A batch deciding part and 902 modeling parts903 An 
equation generation part and 904 Operation part905 An amendment part and 906 
[ An image synthesis section and 1 101 / A mixture ratio calculation part and 1 102 
/ A foreground background separation part and 1 121 / A selecting part and 120. ] 
A motion dotage adjunct and 907 A selecting part and 1001 A synchronizera 1021 
background-component generation parta 1022 mixing-zone image synthesis 
sectionand 1023 1 A synchronizer and 1221 Selecting part 
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BBBy-^BBfca**-* ttU&0>Hfl&*£iffir&fl 
«SC*«Xyyrt» BBSM=»"5l^T\ SliXCSH 

B«Se£*X7^7*fca3l.*T» ailfSitfifi 
«BBlc»JSr*a^ibtf— JtT**tr*iir«tc»^ 

^t. «»©B«atf^jiii**i*ct*««tr*. 

[0 0 12] *Jfflfl)E««W)7 , Py5Att, B»7 
/*©BjZI©B217 A^BBx— 5?^. itr- S«© 

ictiiif-^, **tfas7U-ikrt<oaaBB 

©jfi«lcfuK-r*. ifiBBBflWfiBBBx-***** 
U aii«KO0T« tSi*f-*feJ:lfifi»BIS 

»JSr*WBBBx-*«)B»*Srs «»©M^5C* 
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x? \~<Dm^vtm^mrm^it^ttir^m^tiMiiix 
mis j; xfismmm tc^isr * s^Jtff-ST * <t r * 

[0 0 13] *!HB4>7E3?7liM:« ziVfcfa-^tc, 

aBBJ&oaSBBx-** a3<fctfaB7U-./xi<g©» 
SBBQifiBKIfOTS, ifieeBJROifittSJR^-^ 
ttthU »BB«tE"3C^ aBB*5 r -*4S«l:aPifi« 
BBx-*. MtffcaSBSfx— fSfclijfiffiiiiiltx- 

*ic»jsr*if»B»x-*<DB«*iST, 

t, aaB*K»(5LT. mmwmcts^Tm&T'toz 

OllXfv^tWiW, BflaB£B*^*7lea3i* 
T« »BB»fc<fctfifi«B«te»Brr*S*lfc#— 

[0014] *»is©B«iiBa$i«jfe«fco : ^^ ebjs 

[✓-^©aBBBlcWBT*, £S7U-i*<DB20>B 
2l7U-.Z»©BBT f -**s B«T , -*flM«»©*^ 
h © x? hlcffiS-rSWS 

■Bx-^&LTtttiirS&ftK* -2BB*©»BB« 

t 1 -^^ 33<feu : aa7u-Art(7);iaBa?ojfi^cffi!i 

jfittBBflDifittBBx-^^ttttlL, *2§B£lc 

aiiiT-?j « ismwm 9- * \z ajsr * «*b 

«7*-*flDB**3**\ wK<DB«ietf£fiMr*U Bft 

*tu B*aC«D£fiEfcfeU'T» &BB*a5«fctfifi«BB 
(cMJSr * B*Jt tf— *T * * <b T * ififlWc*3i^T. 
WR©B*5ttf£J«l!:ll*. 
[0 0 15] 

[xttoxMOKii] b i (*» *imiik«*b«»3ib 

K©— HffiOD^Ji^^TlIT-fe^o CPU (Central Proce 
ssing Unit) 2 1 li, ROM (Read Only Memory) 2 2, 

S-aoffiS^H^T^c RAM (RandomAccess Memory) 2 
3lCli. CPU 2 1 tfBtfrS^Py^A^y— 
Bl:fBtt3-tl*o £ftS4>CPU2 K R0M2 2. fc.fctfRA 
M2 3l±. y^2 4lcJ:yffiSlEiH**ftT^*. 
[0 0 16] CPU2HCtt*fc, /\"X2 4*^LTAiU 



«fcyft*a*»2 7ii«««*nTt"»*. cpu2h*. a 

7335 2 6frSAa*ft*JS<£fc»lSLT&«©«y!*!S 
fft^o f LT> CPU 2 1 lis tt309BJRf§5tl^BB 

[0 0 17] AiU^'T>"S'7x-X2 5(CBME&*lTIO 

3B11 w 2 8 i±x ma.a/ \- Kf-r x ? & 

tlx CPU2 1 tf£frr«7'n?7 > A?>&a4>7 r -*eE 
h'Z-^fcrt-LTttSMDKBiiiMT*. zomcom 

[0 0 18] i«82 9*^l,T7'nf r 5i»«B 

»U E«»2 8fcE1iLTt»J:t\, 

[0 0 19] Aaj^J'T>-?7x-X2 5icm*nT^ 
5K7-f73 0tt, BSItV^S 1, ^f-fX^S 
2. Jfflaf-fW5 3, BUM*¥Vft;<%y 5 4ft£ 
#B»**ifct*» *ftS*«»U *d^iBB3rnT 

P^A-S-x— &B(c&i;TB1lB2 8lc£s$ 

[0020] B 2 MMHiltntr^a »^H? 

S^o 

[002 1] £33, B«U3SB0>8«ffi«n- F7i 

IV 0*y» *ERW©*7n-y*Btt, A-K7i7 
O^P»*Ht**Tt, V7 h*xv*(Cj:*«l&7n 
y*Bi*jLTfcAl\, 

[0 0 2 2] EdDERBTtt. JMl©«*i:ft*, BR 

[0 0 2 3] BBttSRBtitffeMStlfeAftBBIi, * 
75>x* httJUSP 101, BtBtSB 10 3, a*Jt» 

man 04. &£tfRjtw*#Rffi 0 5ic«as*ti 

[0 0 2 4] *75>x* httttflM 0 1 14, A73iB«li: 
d*ft*W«0*^i^ r-lc^C5-r^iS«*7"v ; x^ 
h*ffi<J*aiLT. ttlUUHHfct^x? h*B** 

tbBi 0 2i;tien. *^s?i* r-tttuasi o 1 

BA«. A73B«^$n*iiu*c7)*^i^ hic»{5 
[0 0 2 5] ^-^v-x-7 MffctiigBI 0 1 li, AAMIC 

aaasi o 2(c«ttBr«. *7-7i^ r-ttaasi o 1 1*. 
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[0 0 2 6] #J;*.«\ tf^x? httttiSM 0 1 

It. 1*335 ffttt 6 *IT ^4 If £ * =E 'J icfBlf StlTl^ £ 
tt*a>sa£. A7J!i«<!:©Mfr6, tl»©*^i^ 

LT*>«fcl\> 

[0 0 2 7] ft^fcdSSM 0 211 

^a* £©*5£fc j: y x is < «dj* jfifctflR©*? 'v*x 

LT. JUbLfcft*'<* h;i/*5<fct>'lb#^ HU©teS 
AMI h;blc»l£T£iS3R©teB*1t>rr*tf 
IS) «ffi«l«£an 0 3fc«fcOUl*#yi«Sa51 0 6K 

[0 0 2 8] tt»ttti]ff1 0 2tf»*r5B*^ hiU 
ictt* ft**victti£-r*iS?Btf#3:ttT^£o 
[0 0 2 9] Ztc. «jttfs tt*«aiSB1 0 2H B« 

fc*?^!? hS©®*"^ HU*ft»#$-»M«1 0 
6 tcdl^ir* J: a LTfc <fcl\, 
[0 0 3 0] ft**vH l^Tl^^^if Rcfcf 
]£T*iIHi©tt»©£<fc£iIi^l«*Wfi<!: LTSTfil 

tf, fe^7U-ix^*^<!:LT^©7U-i*lcis^T4 

wm#mntciiLWiz&7jk-i>ftz& a K&ft lti^* <k 

mmKtSfc?Z>*Z?ViL'7 h©i!i«©ft2-*vH 
[003 1] *75>x* MittiSH 0 1 fc<fcLfft 

[0 0 3 2] flMft£01 0 3lt A7Di-ttfcili«©iIi 

•mmim *a^tt»awi 04, ttutiHta 

KV1 0 5, fc«tt«l*?ft^iBHS1 0 6e««t*. 
[0 0 3 3] S^Jtll itlSP 1 0 4lt fc<fctf 

951 0 5fc«tt&T*. 

[0034] s^ifcat*. (3) izmztiz 

3ili«!©fi£# CJKT* »»(Dl8#£fc*T*) ©*J^* 

[0 0 3 5] bu JRWJSr^WtgP 1 0 Stts fWmCVl 0 
3frSttft*ftfe**1t«U £J:tfB*ib*ai«1 0 4 



LT» Su*fiE»H«Sft 

***iuwi 0 6asj:tfaHRfflM 0 7 ic#*s-r*. ^ 

[0 0 3 6] t$^litf1 0 6H ft*"** HMr 
U:$£ ft* 1 JCLt©B**a*T*lWB*to**J£T*. 

[0037] n»^MSffii 0 6«\ sHfefflsissc: 
A**nfctt»#^«wi» Busws^jetaj 1 os^s 
«a**nfei9*j«»ft«» ft*ttdi»i 0 2 6-e«*s* 

SSUU ffi»j*#ft«(cd*ft*tt*#$-*l*£TS» 

ft***-©***^**** *fctttt*#-&-©«*imn 
*H***£M«j*#B«icd*ft*»*#$-©«*iiii 

LTs ft*#*©««l«Lfctl»ja^lMrtHH*an 
[0 0 3 8] Z.Z.T\ ftStf^H *«©*}&£& 

[0 0 3 9] jg*RgP1 0 711 ^J^.««ffl#©5M*i?tC» 

5o 

[0 0 4 0] *lc» E3 7iMEl 8£#BSLT, IBtUa 

[0 04 1] H3H -tZ/+nz£2>m&Z:mBflT2>WT- 
^-So -feV-y-H «jltf. llt*:««*?Tafe«CCD (Cha 
rge-Coupled Device) X 'J T^y+f^ffijiTcCCDtf x# 

n*7yif hi, -t>^t©IB*» «Atfx El*© 
[0 0 4 2] H2>-y-li, MHCttflSrSJ-^x? h 

wmicwjs-rs^^x^ h^fticiMr«. -t> 

HT, -bVitli, 1 8>BBIC3 07U-A!b x 6fiKSBi«*i±J 

73-r^o tvitfliuwiiitt. i/3oi»mcttf 

T*£o -tr>+J-6 , :A7D5-nfci l 6©tt??f's© 
S«S^^^LT* x e, A73*n/b) l d©^^©Z«S^« 

7r**T©ftMT**. WT, s^ra ; &-> j >'->-S'^ 
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[0 0 4 3] EI4&, MJR<DE»5-lJtB^-r*EITafe-5o 
04cftCfcU , 'Tx A7!>Mlti* ^©BJS^To 11* 
li. B«KttJ2rr&¥ffi±U:KB;*-*iTC^o 1 o©B 
SStottlS-r* 1 ^©fcifca^Wu 4z>-9-±leBH»S-nT 

w\ Baswars 1 -DoimmzttfoTzmmmzsiti 
±©«*iRi©ttBfc*nsT*. 

[0 0 4 4] H51CSTJ:3^ CCD?*** 
UB?(*. f*«>4rBMHHc«flrr*)BHk A*J**ifc3fc 

B»« A7J*nfctt©3$3r<!:. 3HfitfA»*hTL^*^M 

ic«»*nTv*«5fciiDjiTi^<. rftfe-B» &ai* 

[0 0 4 5] «flB?tc»«*tlfcBWtt» BattfcQ 

[0 0 4 6] BBasaBU:* C©«fc-5&-fe>-y©B« 
©■MWcJ:y« HJ*>a*U:«<»ftTL*ofc1iaft« 

Ws mxiis a^tta*}****. Baamifi* at 
*©a«* x h a * # awr y ^5 c t iz 

21^(01. «<Jx«'v nS#*-©afc£*BBT*. $ 

mm* * h t itms y ^-5 z: £ t= <* »j £T 
©*£iiig-r*<, 

[0 0 4 7] EI6fcJ\ Bl^T^SHaicSJST**^ 

(A) lis tt**#5tt«te»lST*:i-7S>x*K£s 
HUh L T ^ * WSlcfctiS-r * * ? x <7 h £ «»* LT 

asftsaassLTt**. 06 (a) ^rmicts^ 

[0 0 4 8] EI6 (B) tt\ EI6 (A) fcjSTBB© 1 
0©^<>KttJSrSB*a*BSra*ftlcJgfl8Lfc : ET r 
)Ha?65„ El 6 (B) ©«7dIrK±. El 6 (A) ©3SIHI 
^IrIX^JESLT^So 

[0049] nsaa©Bai*s w*©a$h -r^fe 
5, »a©*75>x*hfc»^*aa©a#<D*fr 



6. *©H«fflfl 5 «**tiTt'»*. WlttnCOBXtts 

taa©a#» io«©*^5?x^Kca(6r* 
Ha©fiE#©^frs. *-©B*ffitf«J5K*nTv*o 

[0 0 5 0] B^BBaBBti* «*©«#» tSZXfwi 
*©J$#frS. *©BB«iMliaSti7Va. S^B« 

i«*nT^4<o^ B*a*£*^jis. a^aa 

Etc, K/W??'5^>KaJS!£fc<fc0 : 7 7 >2J 

[00 5 1] KA-y^^V KBK& SuSa 

«lc»LT» 19*©* K©jitT*lR)©SufiSa5l:: 

»jsr*<&B©a$a«?»ys am©«»(=»jSLT 
w*«»#sa*icai^ii*n*««*^5. 

[0 0 5 2] En£»LT« 7»>2i/t-K/ty**59 
>KB«ti* BU*®SEICWLT, b1j*©*^->*x^ h© 
BJf^oaafftcttOTS&BOBaBWraV. B» 

M©«aic»jSLT»*ja»tfati*««*i.""5. 
[0053] c©«fc-5u^ vsmwtu usaa. 

y^y5-»K««*afcaa#» a«fca»i 03, 

>g^J±»ajgP1 0 4. fc«fctfHU*W*»»gP1 0 5KA 

[0 0 5 4] H7tt, Ji<±©<fc3fcx 1fBBi& tfBa 
ML a^Btt. avf-K/fv^^vKB* fc^tf 
K/W^^V K«a*RK-r«a?* 

*„ H6lc^rBa»c*K5-<-*«S-» W*«lSEli. »ih 

«»T»y, tu*«isEi±, a*»»Tasy» a^aa© 
tin- fito*??** KWHtts wa^smatca^b 

>FaStiv »*i(»6W*(ca4br*»»T**. 

[0055] Hsu. aiLTi^smaicaKr**^ 

y x ^ h fc J: lfl»ih **tc ^EST * * x ^ 

h^aaLfcB«lcfctT5s KSLT 1 9JlcMA/T^« 
Ba©Baa*BtF^^(R)i::aBILfc : E7 :: 7L'EIT**o fi»J 
BS18LT 1 9U^3£/oT^SBa<!: LT> Bffi©1 

•3©^-r>±icMA,T'L^Ba*as?-ri.c<t*i ? T'* 

[0 0 5 6] H8tC^-rF017iSF04©Baat±, »±L 

Tf»*su*©*^x ? y- ic3sns-rsBa©BaaT*aB 

*„ EI8lc^-rB017ljSB04©Baaii. »lh LTt^W 

*©*^x^ hic35fjs-r*Ba©B*aT»*o 

[0 0 5 7] EI8lcfclt*«Sf^lS)l±x WIDtttUSU El 
*©±^6TlC[R]A s oT8tP^liia-r*o EI8 4"©3£m 

©±3a©ttati, •b>-y-A ,i A7j*ti/i:^©a?if'\©ssi 

*a»T*B9*JK»Ji6L, H8«f©J©g©T3Zl©fflB 
li, -tr>-y6^A73*=Hf;:3 1 d©a^©S}S^7-r5B$ 

micttmrz. Ei8*©^©±m^6Ta 

[0 0 5 8] WTtcfc^Ts ->Y'y«an&7U-ixH 
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[0 0 5 9] H8lCfctt?>«^[plliv ®6T°mWLtcm 
fct>Tx EI8>£CD" F01" i:IBIE*nfcSgmw^52^ 

6" bo4" timntLrc&Bv>&m*T(D$£mt. mm 

[0 0 6 0] USco*:?^!* l-fc<fca : Wit©*^v f i 
[00 6 1] v"W^BfP^lcWlS-r^WF^2 

TiitLzmtztftuzZt, fcmftwmit. husks* 

JSLT* i&mftPimt. Afttu -y-T'yZftF&lzttfc 
[0 0 6 2] H>*JCD£t±C0fT«:, ->V y^iti^^Tfi 

«jco, ^sy^+ifcffip^ic^tsr^o E*co±frS2#g 

©fftt* v/-\*-y*tflHI^T2«gCD, tfS'J^ftfcJfflRgK 
StJST^o E*co±fr5 3#gCQ*Tl±. ->i"V$tfBtl^ 

4sa<D«tt. •>t7^m^4iio, #8'j;*-ftfc 

[0 0 6 3] ttT> »)$*vU:^LT#S'.J3rftfc>'-V' 

[0 0 6 4] iluJRlcWtSrS^^->'x^ hA^»±LT^ 

©«»F01/vtts E*{lF01*fc«#«iJSTI$ LfdlKl? 

HU*<DfiE»F02/vli, SiJRfiiF02^{gS[»SiJ» 
T&LfdlK^lX. BuSCDj£#F03Mi, ffiiRfilFCB* 
ffia#W*TPJf LfcfillC* L < . BU«0)EK»F04/vl±, 
B*«F04*<Sai»IU*TI»Lfc«U:» Ll\> 
[0 0 6 5] IMlfcaajST*:*-^!* h£W±LTI^ 

COGE#B01M*. fi*{lB01£<5S#«iJi!t?-|& Lfc«fc» 

li\ mmz. w«ic»i5r**7v»x^ htwitLT 

IfjSCDJfctfBttf/vtt:, HIRflB02«4Ea&«!lR 
TRftLfeflKeiX* B03/vli, HJ&fi6B03£i5Stt8'J» 
T-^Lfcffilc§L<. B04/vli, ffiiSRfiiB04^S»S'J» 

[0 0 6 6] T&fc-^ wiW\Zttfo?Z>*7*j3L<7 h# 

$rB3IH/v(C»«r*IMl<DJ«#F01/v4\ •> 

l/»T 2 £ g ->r^ VZF&MZ. tifc? Z> bu SCDEEflfO 

3?tJS-r*BiJ*©fi£»F01/v<i:. 5'+y*#IBt''T4»a 



CD, ->-*- •> SBSFJ/vKttJSTfcfimojfcafOI/vtl*. 
[^WI«!:&-5,> F02/v7bMF04/vt>, F01/v±:m«<DlH« 

[0067] »SlcS}«t5t7"->'i^ htf»JfcLTl* 
*i§^ ->+-y^BSP^lc»iE;'r^ffiP^lcfc^T, -teV* 

WftCDJfcttBOI/vi:, •>t7^tfr^T2f| 
CO, ->i">-SfB§H/vlC)RtlS-r^WRCOfiE»B01/vt, -> 
* v 2 JbMJfl^T 3 #gC0. v *B3M/v£»JST'5W 
^CDEEtfBOI/vi:. ->-f •y^# ; P^^T4SgC0. 
^BtP^/vlC^lS-r^ftJSCOfiK^BOI/viti, I^Cfittfc 
B02/v7bMB04/vt. ISl^COBII^^Wr^o 
[0 0 6 8] M,z. HyjRKttJEr&*:7v ; x? htf^lb 

[0 0 6 9] HI 0(±, mm:[z.ttfc? Z>*-7-s btf 

T, BuJRCOB)**vli. 4T$5 0 17L'-i»»Il^ 
*3$T^»LTL^<h{5^-r*il<h6^T**c 1211 0 It 

[0 0 7 0] El OlcfcUT. Rt^ffiiJCOiSSSTljS^ 

6 4«gcosi*i*. M&ismcmTZo 01 oicji^ 

T> £frS5*g7bM;£fr6 7#gcDHJ!Sli. *y^-K 
/S<y->-9"7^>K^teET-fc*S^lgElcS-r^o EI1 0 

[0071] wi^zn^r^y^n^ \~i?nmv>mM 

^ffi*coiii3Rfillt^$ti«fi£»li. ->t7^OTl:Jtf5 
■T^ffiP^cofe^B$^T\ WScom^S. BuScom^lc 

[0 0 7 2] mZti. 01 0*lc*||»*#LfcBJI6« 

mi*, a: (i) T-a*n5o 

[0 0 7 3] 

H=B02/v+B02/v+F07/v+F06/v ( 1 ) 

[0 0 7 4] #J;lli\ &fr6 5SgC0H*lli. 1 ^)C0-> 
-^^^^/vlc^lS-r^WJRCDfiK^^^ 30CD->^ 
-y^^K/vlcWtS-r^BuScOfig^^tJCOT-, «E^e5 
SgC0iii3RC0S^ital±. 1/4T*5o S^8 6SgC0 
mmit. 2OC0->W^BfP^/vlC»C5-r^ : »^C0^* 
2 0COi/ J fy^B§P^/vtc^E5-r*syacom^^ 
t>0)Z\ S6' l 6 6*gC01i3SC0-S-&J±ali, 1/2T2B 
^ 0 ^8 7SgC0®lgli, 3OC0->-^-v^BtP^/v^ 
tS-r***©^*^*-. 1 OCOv'A' SUSPa/vtcfcffS 
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thai*. 3/4?$^ 0 
[0 0 7 5] miklZi4fcTZ*7i?x<7 hb\ PU»T* 

T&m(D. 5/^y*»IH/v©l9jR(D*»F07/vtt, Ell 

Uiv liJ*a)fiE»F07/vtt. HI 0cp^6 x 6 6*S^B 
5/ * y * tf Ml^T 3 8 B ©5/ * v * BSRBMcfctJS 
•T^iiuM^^ts HI 0*<D;fob x S7#B<DiI*<Dx 
5/ * * * IJB 10 T 4 * B 0 -V *v £ BSRS/v StfJET £ Su 

[0 0 7 6] HuIHcWlSr**^!^ h*\ H!MtT* 
tt»©B»tf*0)7U--i*U:fc^T4HJI66«li:« 

a. Hi 0*^£a N S3#B£>iIiJRtf>x 5/* y^tflMlo 
T»ffl©->^-y^WM/vtDHU*©fiE»F06Mt. 01 0 

i>^y*ieiiB/vt*:«isr*m»a)a»ic«L^o rmi 

tc. fuK<D/£#F06Mi. HI 0*<Dfeb x 6 5#B<7)iij 

> -V v * 3t?Mt^T 4f|^>^7^ BSm/vlcttJET * fiu 
[0 0 7 7] ta«K»JBr**^x^h#. »K*T* 

«\ EI10^£fr6 2#|OIX^ 5/-^y*tfHI^ 
T«ffl©5/^y*«IH/vO«*fl!)«»F05/vtt. H10 
^<afeb N 6 3#B<DiIj3R£>> 5/* *9tfMloT2«S<D 
5/+y*WIIB/v<0lc»JKr*l(>*©rti»lc»LL\ Ir1« 
Hu*<0fiE#FO5/vW\ H1 o*p(Dtte>AmE<om 

TZ>wi£;(Dmttt. H1 0*©S* % S5#B<0lBJIE<D. 
5/^y^6m>T4*B(05/^^^RBMc*flSr^iU 

[0 0 7 8] ltt»C»JS-r**^i* K6\ HWFfc 

y . Hu*0)iB«tfa!O7 u-/xtcjs^T 4iBiRefflyjca 

tf. Hi 0^^)Rt£ffliJ(7)ili*a). ->*'y*tfMl^T* 
«3OS/^y*RM/vOBU»a>J«»F04/vtt. Hi 0*4) 

J£tf)/5)6#F04Mi x H 1 0 3 SBCDSilRcD. 

* y £ BSloT 3 * 1 * >y £ BfRa/vKfct JET £ su 

i 

[0 0 8 8] ali, 5S*ttT»*. Bit. W« 



j£0>J5E#<hv EH 0*©ft3b ,> S4Se<Diij3RcDx ->*y 
[0 0 7 9] KjfTf**^!^ McWtS-r^tuMCD 

«ttii. c©«tatc»*#y**t?©Ts 

[0 0 8 0] El 1 Hi, HuStf0*©£#JlC|R]froTff 

t,\ 1 ocD7-<>±<Diii^<DiijJRfii«-B#F^rRll!:SBaL 

ti, 4T$5o 1 7 U-A«m^F,gJ5:<DT\ Hufllcfcf 
1ST x? htffHftTfey, ^iST-^HlLTt^ 

ti&.m.TZZ.ttfTZZ* El Hcfcl^T, SuSKttfS 
KOilifisCi, &2>7 1>-L.*mm tLT 

[008 1] 01 1 Kfcl^T, *t,^#j£DillR7!)SS6^ 

64sa©isis«. m&mmzm?2>o 01 iicfei^ 

T« 5#B7bM£fr6 7gg£Diii»i, 7^1))% 

-hV^*^59>K?**3B««*(C«T*. 01 1 

[0 0 8 2] »*lc53JSr**^if h^Iot^ft 

* * y ' a J x * h co su e.18 y <t -5 

[0 0 8 3] mXIS* Ml 1 LfeMJRfil 
M'ti, ^ (2) TS*tL*= 
[0 0 8 4] 

M' =F02/v+F01 /v+B26/v+B26/v ( 2 ) 

[0 0 8 5] flljUfs SSgCDiliiSli, 3O0-> 

SiKEti. 2^©->-fry^B$MMc»lS-r* : HfJRW^ : £ 
2o<D->-vy-?B$F^/vl^t5;-r*Su»©fi£^$ 

&t^e> 7ms commit. i-^co^^-y-simrsMztt 
tzm&cDtfiKzstsco-^ &t^7mmcoismco^ 

ttalt. 1/4T*5o 
[0 0 8 6] 5C (1) fcctt/iC (2) *£V-t&it?Z> 

t. mmmmts a (3) t-s**i£<» 

[0 0 8 7] 

[»i] 
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[0 0 8 9] fuj£KttlS-r£*?'>>'x>7 htfHiJ<*T-25 
Vs S?3$TIK <h<S;r?* > fro, »)#*vfr 4T&* 
©T\ #J*.tf\ 01 1 *©£frS5#acDiIiJ£<7X 

vlt. 01 1 cpO&i?£>6&B(Dm%;(D. -y ZtfM 

i x T2tis)->+ vmMzttfa? z> tu 5k<om^[zm 

Ll\ F01/vW\ 01 1 *<D£frS7#@£>iii 

-> * £ frfflil^T 3 $ a (O-y TV* P^/vlc^JS 
■r^H3S©fiE»i:, El 1 4>£>;£fr6 8#Stf)iIi35<D. 
-> -v-y $ fr G8l/>T 4fSC->^7$ PSBg/vlcfctFST* hu 

[0 0 9 0] tuJRlC»lS-r5*yv ; x-5' hA^H'J^T^ 
•J, »>rP»i< fro, fiM£MUftfM?ft 

££>T\ Ell 1 tfO)^fr6 6SgO®m^ -> 

-V -y fr IH^TSfl]©, -> W * B$Ra/v£>Buj£tf>J5E#F0 
2Mi, 01 1 f£>;£frS7Sg©iIi*tfX ->-fy£fr 
BBL>T 2 S S £D-> * v * B$MMe»JST *BuS<Dfi)6#t;: 
ILI,\ IQflKC. SuS©fi£»F02/v(is 01 1*£>;fcfr 
£8Sa<DiIi3R©, ^v->*frlJ8VT 3 -y-Si 
WIB/vfc»JW*ttMR<Di8#ti:»Ll\, 

[0091] i9«t=ai6r**^i^ sfrfflftTfe 
y, «rab-<£«*T*» fro, i$ivtf4T*s 

mz.lt. 01 1 *tD£frS7#g<7)iIi*<D, 5/ + 
•J> $ fr ISI^T*8]£>, -> -V y S ^H/v(DHiRO)fiE^F03/ 
vte, 01 1 if<7);£fr£8SSa>iIiJRaX v'-V-y^frBfl 

i^t 2 »j zmr$Mctt&?2>ifim(Di&ftiz& 

[0 0 9 2] 097bM0 1 1 (Ommz&^T. -KSt^i'J 
mt. 4T°&Z£LTW,WLtctj\ <SS#IiJ»te, 

«vic^tjs-r^o iss-Mvii, — mz. mmiizttfc-?z>* 

T^^'x^ hfr, $57l/-A5l2|l<!:U^7 
U—Alcfci^T 4 iii3S»fiffliJlca^S-ns J: 3 K*£ib L 
T^£<h*, »*«v(±, 4,t*tl^ Bj^ivlcfctJE 

ic^is-r^^^x^ hfr. fes^u-^^aimtLT 

ti, 6«h*ti^o 

[0 0 9 3] 01 2fc<fcU : 01 31c, W±TIHB^Lrc, 
HMSH #fM£J5E, A/\-F/^v?^7>HWg 
L < liT 7 >*/ t- KAy 7?^0> KHi§Efr SasSS 

[0 0 9 4] 01 2W:, »±LTt^Mat0BU^B)L 
Tl^t^i^ Mcttl£r*liC»*$t»li«fr6, Hij 

«r^-To 01 2 fc^-TflJlcfcl^T, sufUcmf ^^-^ 

[0 0 9 5] 7l/-A»n+1li, 7 U- A#n<D3fc£>7 U— 



AT*»y, 37 |^-A#n+2tt, 7 U-A#n+10)^O7 U- 
[0096] 7 U- A#n71jM7 U- A#n+2(D^mfrfr 
iStfcttiiJLT, K$Iv54tLT> ttttidrftfcBIJIS© 

ssEfii*B$ra^iRHtjiiM Lfc : E7 r ^^0 1 3 tern?* 

[0 0 9 7] tu*1S®a3iiiSE{ill±. 19*fc»JST*:*7 
S>x* hfr»»-r*<7)T% 5/+v*B&H/v<D|«MHc»fc 

4oros^5Bum©fiE«'fre>«ij5)6*n*o 
«\ 01 3tcsrim««a>B*©'5'S»« > fiffiiKfflii 

fSSiiStt, FOVv. F02/v, F03/v, fc«i:O : F04/vfr 6«fiE 
[0 0 9 8] W«(ca(Sr**^x^ hfr»±LT^ 

[0 0 9 9] *M"- K/^>^"?7^> K«^gL<(i7 7 
■T*iS3R©l]lR€«> suSOfiE^i:, WSOfi£»i:fr5 

[0100] ^-^'x^ HdttJSf^ffiflifrU!)^ 
T^ZtZ. m&L(»7l>-Ulz&li^ B5SLT15iJ(c 
MA,7L^ffilR7*oT> 7l/-i»±TPH)ttl©i 
*©BBJMI*B9IB3&lRHCBIIHLfc : E7 s iWco^TBHBr 

iR-r*c<hfrT#?>„ 

[0101] 0 1 Alt. &±LTl->Z>%miZttfcT2>* 
7vx? h ««• Lfciii«<7) 3 OCD7 BUS L 

T 1 ?UKMA,T-l^-5iii3RT-a&o7\ 7 U-A±TIr)— © 
ffi»CDli3S©iSSEfii^B$H73 l&lKJSIJa Lyc : B7 r 7l/0?-fc 
^„ 7b-A#nli, 7L/-Wn-10^07l/-/»T'$ 
y, 7b-^»nt1ll 7 U— A#n<7)^£D7 U-ATS 

[0 10 2] 01 4lZijk?Wl7b¥BU<nwmmt. »± 

»5o WUKttJST**:^!^ hfr#±LTt^0) 
T% 7U-/*#n-17bM7U—i*n+1l::fc^T. WJSTS 
iii3R©Iii*fiitt, SfbLStv <5U^.«\ 7U-A#n-1lc 

L>-lxMCi5lf2>Wm. U-A#n+1lCj3tt*iii 

[0 103] I15U, »±LTt^WJRtcm-r^^ 
7~Sjl<7 h <t«lc0*©SffiiJl^»J-r^tijltlcWE5r* 

©ffiB©iiilS©li3Rfil^B§F^73lP)^MP»a Lfc : E7 :: ;U0T- 
fe^o 01 SlTLTHTtTlUt. tn^-Yi^vo^^^y 
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KB***fc. 

[oio4] eh sizis^T. taiHcajsrs^^x 

[0 10 5] #J*_tf; 01 5*<D;7L'-/*#n-1<Dfit2E 
fllKDBXflX y^^BB^T««a^->-V v$mF£/v(D 
ffiUKOffiiW*. F12/v<t£y, El 5*<D£fr6 2#a 
<D!IX<7X 5/*^*#B^T2*B0>'*y*P5B/v4> 
hu»0)«»«i. F12/v<t&* 0 El 5*©£fr53f| 
<DBXtf>s ->^^^^KIt N T3SgcD->^^^B$Pa/vCD 

fc<fctf01 5*O2EfrS4#B©B!l6<0. 
S/ * #Bl/>T 4 « a <D ~> * y $ BSB/vOhu J5<DGE# 
tt* F12/v<t%:*o 

[0 10 6] Ell 5*0:7U— ^#n-10*fc;fcflya>BX 

fiE»tt, Fll/vi&y* HI 5*<B;£#S2*B0ffiX 
F11/v<h&£o 01 5*<D&b N S3»a<7)!iX 

J$#ti, F11/V<fcft*e 

[0 10 7] 01 5 4U0:7U-l*#n-10»fc;£B<0B^ 

m#l*. FlO/vtfty, 01 5*©*EfrS2*a(DlB* 
0), 5/^^^6^BB^T4#a(Di/^^^BSM/v<7)HU*£D 
F10/v<h%^o 01 5*<D7b-A#n-1<D*t 
£M0)nXO^ i/*v$rtfB^T4»B©5/+v*«B 
/v<D«*0)ja»tt. F09/v<hfe*o 

[0 10 8] »*tC»JST«*^x* htfBitLTl/* 
4©?, 01 5 4 3 0)7b-^#n-1£D^S2SatDlilR 

B01/v<fc&£ o 01 5*0)7U-ix#n-1©^S 
3#a<DHiX<D, S/*y*4MIB^T«fflfc«fctf2*B4> 
•>ty*l»B/v©lliffl«»H:, B02/v<fc&£ o 01 5 
*<D:7U— /*#n-1(Dteb % S4#B(3!)BX<B* S/w£jfr 

bi/> tbsots 3#s^>t7^ *b/vg>»«0>«# 

W\ B03/v<t&* o 
[0 1 0 9] 01 S*p(D7l'-lx#r\-nzt5l^Ts S^JE 

mcommi*. mmmuzmu £«frS2Bg75S4# 

BttKBTS. 
[0 1 1 0] 01 5*07U— i*#n-10X£frS5»Bfl> 

H*7iMi imsommts viiKiciu *<DiiiX 

filtix ^tl/FtU B047bSB11££:*o 
[0 1 1 1 ] 01 5tp<D7[s— Xx#n<D&b x S 1 SBCDilj 

FO5/v7bSF12/v0^?^h.frT**o 
[0 112] WBlc»JSr**^i^ BK*?* 



y, ttiowitfso7u 

-AKfc^T 4 BX£«K£a*;!rti« J: 3 lz&W)T2>(D 
T\ 01 5*07U-ix#nOfe6 x 6 5BB(DBJI60H ~> 
* ?5KtfBl v rB4D«>5'* v *RH/v0)huB(DJ«»«. 
F12/v£fcy* 01 5*0>;fob % S6#Ba>BX<ZX 5/* 
y £ tfBl^T 2 »S ® 5/* y * B* B/vt&lft , 
F12/v<!:^^o 01 Stp<D&fr£>7m3V>mm(D. 
y * Nl^T 3 1 7 * WB/v©tti«D*», 33 

T4»B0)5/^y^KM/v(7)HJ«a)fiE»tt. F12/v<!:E: 

[0 113] 01 5 *©7 L/-/x#nfl)tfr 6 511©1 
X<7>, 5/+y*#B^T2Baa)5/^y4rftB/v©m» 
<Df£#tis Fll/vtfty^ 01 5 4>0&fr6 6#10l 
X<Z>. 5/^y*/?Bl^T3#a(Di/^y*B*m/v0ilu* 
F11/v<h£*o 01 5(fia>£»B7BSa>B 
X0X 5/+y$^B^T4»B©5'+y*WB/v©t« 
<DE£#ti. F11/v£&£o 

[0 1 1 4] 01 5*<D:7U-A#n<D;feb N 6 5#B<DiIi 
X<D, 5/^^**^Bt>T3»a(D5/+y^BSm/v<DHU* 

0*»tt. Fio/vtay, 01 5*©&frS6»aa)B 

XflX >/+y*3JrB^T4*a05/^y*BSM/v0llu* 
0>J«#fc. FlO/v^ft^c 01 5*(D7U-ix#n(D£fr 
6 5#B£>iI]X<D> ->ty*tf^T4»B©->ty* 
RB/vflD«Ba)BE»tt. F09/v<t&£ o 

[0 115] WBlC»*Sr**^x^ h#»±LTt* 
Z>C0T\ 01 5*a)7U-ix#n<D&i x 6 6*B0BJIS 
0, S/¥y*#B^TBID«)->^'y5rWB/vOllBa>« 

B05/v£3:£o 01 5 tf(D7 A#n0£tf6 7 
#B<7>BXflX 5/*v*#Bl/*T»*JS«fctf 2*B4)S' 
*y$rB8B/v©1l*©j8#U\ B06/v£££o 01 5* 
(B;7U-i*#n®;feb x S8#B<DBX<B. 5/*y*#Bl^ 
T**J7bS3»B4)* S/*y*WB/va>WB®«4M*. 
B07/v<t&£o 

[0 1 1 6] 01 5*07U- A#n^*5^Ts 2£ffl3b x S 
6»B7M£8#B<DBJRtt, iM-K/b^^-^F 
«BTft«B««M(cBr«. 

[0 117] 01 5*<07\s— Zx#n0^69*a0H 
B7bS1 2»S0)BX», »IWtlU BBflti* 
ttl^PtU B0875MB11i:&^o 

[0118101 5*07U-Mn+1(DSfr6 1 SS^) 
BX7bS9«ga)BX(^ Hu^actcS-r^o ^Lx-^ 
•n+1©»l«fc6»4» y *WB/vflD»*(Dffi» 
li> F01/v7^MF12/v£Dl^-rn3b x Tft^o 

[0 119] BBKWJKT**^!^ Mtt7ft 
y, WT»«tfilW, Bi©Iii««)7U 
-Atcfc^T4HX6fflOlca**n^J:5tc»l!ir^0 
T\ 01 5*^)7 L/-Un+1©4fr6 91|(DiX^ 
5/ y * 3tf B t^TBffl©^ ^ y * BSH/v0Su*0fiB» 
tt. F12/v<h&y. 01 5*^61 OSacDliX 
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-> + y £ #G0l^T 2 £ S £0 -> * y £ B$F^/v<Db5SO 
F12/vi^^ 0 01 5 <£©£fr61 l#a©Si 
£C0, -> * y $ Bfll^T 3 * B * y ^/vOtu* 

V y * tfBBl^T 4 S a -V y * BtRg/vCDBu ScDJ&tt 
t±s F12/v<hfc*o 

[0 12 0] H1 5^<7)7b-i*#n+1(D£)b x 6 9Sg<D 
iliJRtf). -> * y * tfGBl^T 2«|©->t7$ B$Rg/vCDUE 
SroBujS©fiE»t±, F11/v&ttV. Ell 5*^61 
OSBCDHJetfX S^y£;fcM?ai^T3gg£D->*y-S*B5 

m/wwimvmtt^ fii/v£4*. hi s^totetrs 

1 1 SaOM*©. v'-vy*tf i IHIl , 'T4#B©, ->*y 
^B$P5/v©BuS©^li. F11/v<t&£= 
[0 12 1] H1 5Ef©7U-X>.#n+1<D£6 s 6 9Sg<D 
»*fl!X S'+y*tfBfll/'T3*aa>* y $B$H/v£9 
BuS©fiE»t±v FlO/vt&U, H1 5*©^S1 OS 
§ (DM *> -V y $ tfBfl ^ T 4 S g CD-> + y £ BtfS/v 
©SuJS©SE»^ F10/v<!:fc£„ HI 5>f"©71/-Wn+ 
1<7)£A N 6>9 8@CDBJ!SCDs •>+7^»74f|© 

[0 12 2] WSlCfctJETa^v'i? htf»±LT^ 
%><DT\ H1 5cf©7U— /»#n+10);£fr6 1 OSgOSS 
*£D. + y * Am^T**]©^* y$SJSI/vO*fi© 
ffcftlt. B09/v<»:35:-5c Ell 5 cf £D7 U-i»#n+1©fcfr 
61 1 SacDiSJRtD, ^-yy^AT^TSCTfe^U^S 
a©->*y**IB/v©1l*©rt»«:, B10/v<t^«o El 
1 5^CD7U-X».#n+1©^6 1 2SgWiiiiR^ 
y $ tflMI^TSflJftM 3 8 g <*X ->t'^ B§F^/v<7)W* 
COfiEttte, B11/v<t££<, 

[0 1 2 3] Ell 5ct5<7)7b-iA#n+1l!:33^T. SfflOfr 

6 1 osa7b3ii 2mscommi. nat-Mv*?? 

[0 1 2 4] H1 6ti, HI 5 K5VTiii*{iiJb x SHuJR£> 

[01 25] eh 7 it. &±L-z^zns:tmm<p<D 

BSHTaftKMBSLfctT^UHT-fc*,, HI 7lCfcl^T. 
[0 12 6] H1 71C331/>T\ Buf^ctt^**?^! 

[0 1 2 7] mUtt. HI 7 4"0)7U-/*#n-ia)S s E.^ 

C0fijj5CDJ?Ett«U F13/v<t&y, 017*^5 21 
a <DH*<Dv -> v y * tfMi^T 2 s a cD-> -v y $ BSB3/v 
©Bu3KDfiE»t> F13/v<h&*o H1 7*<D£fr£,3 8 



a £DBi*<7X -> -v y £ tfBfll^T 3#|©->ty^ B#F^/v 
cDbuJ£©gE*K fc^tfHl 7t£to;£fr6 4 8a£>iIi3£ 
£0, -> ¥ y * tfBfll^T 4 S a O -> * y 2 0$F«a/v4>itij£4> 
EEttlis F13/V,!:**. 

[0 12 8] H1 7*0D7U-A#n-1CD^6 N 62SBO) 
wm<D. ->+ y*#Ml/>T**!)£D->+' y •SJ^/vCOtuS 
©fiE»(is FU/v^fcUs H1 7^(7)^6 3Sa<Diii 
IR©, -> -V y #B8l/'T 2fl©v't7$ B$F^I/v<7)H5m 
COfiK^t^ F14/v<h^?.„ H1 7cf©£A N 5 3#a©iii 
^-fry^^BBfTa*]©, ->-fry^^H/v<D|y« 
VitfLMZs F15/v«t&3o 

[0 12 9] WSlcWfS-r^^l-^x^ K6^»±LT^ 
£©T\ H1 7tp^7b-/*#n-1£D«t>^#J<DiiiJR<D, 
-> + y * SB t^T 2 S a TiM 4 S a -> -V y * B^K/v 
cD*S©fiE»«> B2S/v<h*^ t , HI 7*<D7U-i*#n- 
1©^S2Sa©0BIR^ ->-vy-Si^Bfl^T3Safc 
t fctj : 4Sa^ ->^y>B$F^|/v£DWS<D^li, B26/v 
tftZo H1 7*a)7U-/x#n-1<D£6^6 3Sa<Dili3S 
ODv y ^A^BB^T 4fS©->+ y *B§F.3/v©1f SW> 
fiE^ti. B27/vi:^« 0 

[0 1 3 0] HI 7 4>©7U-/x#n-1lcfc^T> fit^ 
ffliJ©ili*7!jM3Sa©iiiSEli. 7>ti/S- K/\"y?^ 

[0 1 3 1 ] H1 7 tf>(D7 L/- Wn-1©£fr 5 4f g(D 

wmnmi i&mnwmiz. wimmmicmr^. 7u- 

Z»0HU*©^li. F13/v7bMF24/v<DL>-rn6^T^^c 
[0 1 3 2] HI 7^© 7 u-/ Jl # n( o«t>&#JcDlilS7b 

S£^6 4Sa©0BKl±. WiSlilSEirJSL, HiRfiltt, 
B257bMB28<»:^:«o 
[0 13 3] BuSlC^JS-r**^!'? «K*?* 

- Atefc^T 4SiR^ffliJlcS^*ti-5<fe 5 ic^Kj-r^© 
T\ H1 7^0)7U-A#nCD2E6 x e>5SacDil3R<D. -> 

F13/v<h£y, H1 7c(3<7)^6 6Sa©iii*©v 
y -5'6 ,; IIB^T2Sa©->i' y ^BtH/vtDfjiicOfiE^t.. 
F13/vtfe* 0 HI 7cf^6 x 6 7Sa«7)iiillE©x ->V 
7$tfM^T3tlCvt7$ B#BII/v£DSu*©fiE^ 
itfHI 7^©^6 8Sa©SSJS(D. -VtviitfSI^ 
T4Sa©->-^y^BSBg/v©BuS<7)fiE^±, F13/v<!:S 

[0 1 3 4] H1 7tp©7U-A#nCD£6^6Sa^)Si 

fiJt»(i> Fl4/v<!:Sy, H1 7*<7)^6 7#a©iiiiR 
CD, ->¥y-S'6 ,: gilUT2Saco->-vy^B§Ba/vcOBu»cD 
fWvtftZ* HI 7*CDSA^S8Sa©iiiiR 
COv y ^*(<BS^T»*!]£0->+' y ^Bfffl/viOBuSiDfiE 
»l±, F15/viS5o 
[0 13 5] 1£WtlzttfcTZ>*7ViL'7 htfWihLTf 
*CDT\ H1 7cfC07U-A#nCD^e>5SBO®l!E 
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(0, -> * y Z JtrBB^T 2 # 1 7}M 4 SB co-> 1-y * BtF.3 
/v©W«©fiE»t±. B29/v<t&£ 0 EI1 7tfC7b-A* 
nC0;SEfrS6ga<DiIi£CDv y*#Ml/>T 3 Slfc 
J:0 : 4SgcD->^ y *B#F«3/vCO$rj£CDj5!6#l;fc. B30/v<h 
EM 7^CD:7U-A#nC0&b x 6 7gacDiIiJ£C9. 

B31/v<!:^:^ 0 

[oi 3 6] Eli ypa^yiy-AMzts^z. 4^6 5 

[0 13 7] Ell 7*©:7b-A#nax£jb > £>8§a<E>iii 
3R71j51 2Sa©iiilRl±. flftJMRl«tCBr«. 7I/-A 

%mt. F13/v71)SF20/vCDl^-rnfrTfc£o 
[0 13 8] EI1 7tpV>7[s— A#n+1flD*t*Efl!l©li}|6 

«U -f-n^n. B257bMB32<!:&£ < , 
[0 13 9] tuMU^tST**?^!'? htf x MtTft 

-i»icfc^T 4 mttfflfc&mztiz>£ -5 ic^»ir sco 

Z\ EH 7t£CD:?U-/*#n+1C9;£frS9#ac9iIi#CQ. 
-> -V y $ #rai/»T*l!D©-> * y * BSF^/vCDhu JRCOEJW* 
lis F13/v£fctK EI1 7"£cD£fr£l OSgcoiSJR 

-> + y * tfiai^T 2 « @ -v y ? mrs/wco^!Bt(o 

Jfcttfc* F13/v<h&£o EI1 7*CD£frS1 1#gC0iS 
iSSCO. * y £ Bfll/'T 3 S a CO -> -V y * BSIS/vCDhuS* 
C0J$#* fcitfEU 7^60^61 2SgCO@iJ5COs > 
* y £ BBl^T 4 S g C0-> * y * BflW/v©*! JSCOfiEtt 
1*. F13/v<t&* 0 

[0 14 0] E11 7t^C0-7U-A#n+1C02t)b x 6 1 Oil 
CDBJRCOv ->■* y $*m^T*»}co->* y -5»^/vCDbu 
SC0EE5JW:. F14/v<t£>K EI1 74>co;£fr61 1#S 

->t7^ tflHUl^T 2 #@C0->* y * BSRa/vCO 
Bum©BE»t> F14/v,t:%5o EI1 7*C0£fre>1 2# 
1 coBJRco, -> * y * tfna^TS^co -> + y 9 BSF£/vCO 
fMOJS&U:* F15/v<h*So 

[0141] IHHCfcHST*:*?-;?!* htfUUtLTV 
£COT\ Ell 7tt>C07b-A#n+1C0^6 9Sg<DB3R 
CO, ->*y**>m^T2Sg7bM4ggC0. 
P^/vCOWjRCO^lis B33/v<!:&* 0 El 1 7^CD7U- 
A#n+1C0£fr61 OSSCOiBIRCO, ->t7«l^T3 
Sgfc*U : 4SgC0->^y^ B§F«a/ vCOM JRCOJ&tfl*. B3 
4/v,h&3c EI1 7^C07U-A#n+1C0S6^ 1 1 SS 
cOMJRco, tflfll^T 4 S g co-> + y £ B$R3/vC0 

WJRCOfiE^li. B35/v<tfc*o 

[0 14 2] Ell 7"*JC07U— ^#n+Hc33^T, SfrS 
9#gcoffiilR7?iS1 1 SgcoEilfcW:. 7>AA-K/<7 

[0 14 3] El 1 7cpC07U— A#n+1CD2t*^6 1 2#g 
OHRli. HHHMKcMT*. :7U-A#n+1©1MHW« 



Kfctt*, ->-vy-?^F^/vCDBuSCOfi£»t±, F13/v71jSF 
16/vCO^T*l^T3fe*o 
[0 1 4 4] HI 8l±. Ell 7(cSrBiWi^6m»© 

[0 14 5] BUtcR'A ^JSE^SSP 1 0 31*. «»C0 

- K/fy ^<f=7^y KflML XrcltTytHt- KMy ? 
^5 -7 > K^sSlcR?" £ £ <h 7 5 

nzxtrmmm 1 o 6 ic^-r^» 

[0 14 6] ££Jt*ttltt1 0 4ti, ^»C07U-AC0 

a ^BuR*«»«lgP 1 o 5 izmn&T 
[0147] buSH SttStSB 1051*. »»C07 U-A 

»co^A^6^*BuM^iii«^ttaiLT. B^^iHS 

a? i o 6 tc«ig-rSo 

[0 14 8] tt*#ys«figP1 0 6 li, fuS=S«»KSB 

i o 5*^«*&*tifcBuM^iii». ift^&aian o 2 

6^6«*S3-*lfcl!J$^'? h^k fc J:lMHS13£S* 1 0 3 

5»**^co**|«!ILT, ib*#^©«*IIWLfcW 

[0 14 9] EM 9C07P— h«-#SgLT. Pi^ 
J; Z>9) $ # \>t co*cotlSSco jaS^^T 

XfyT'S 1 1 tcfc^T. ^SEItSgBI 0 3l*s A73li 
A7Dli»coiiiS5SlCBijS1SJas ttMH ts 

l%— KM77^77> Kffitts $/cli7'>*/\"- KM'y 

^^EE-r^nsE^scosas^si^-r^o «i^sco«is 

coi¥«B«. &art*o 0 3li, ^fiELfc« 

JsEflt ^^S^JtJlliJgB 1 0 4 K«*g-r So 

[0 1 5 0] tits. 7T77S 1 1 Kfcl^T. 
SP 1 0 3 li, A7Dffi«**l^ A7D®«iCOiii3RStCB5K 

coesu^ l&i^) co^-rn*Hcji-rs*^^r««£iti8 
wawMian o sts.ttfib^^iiSgBi 0 6ii, 
r>> K«wrp»*tF» *rcte7>t>/s- fj^vw^o 

*S1SfeE. S^ffi«, as«feU : S3*«atliil::J6 
[015 1] X777S1 2lCfc^T. >l^J±»tUSP1 
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0 4d At>wm3s£vmmi*m*mc. s^tratcd 
momma. &a>T*o msoMmmi 0411 saiL 

[0 15 2] 7t7^S 1 3(CfcUT, BuSWSttWtgP 

1 osn aranm* is&v^ttazmi^ xttmm 

'irlHSIgP 1 0 6 tcfltifc-r^o 

[0 15 3] 7?y7S 1 4lcfc^Ts »*#$HSS8& 

i 06H \*)U3s*xfmmm&z:m\,z % mi*y5 

[0 15 4] XTVZfS 1 5lCfc^T. H«$&3g» 
(1 BBE£ttfc*3l/»TttS***7 LfcJtrefrfcSlJE U 

[0 15 5] 7fy^S1 5 KELT. Bffi£<*U:oi/> 

[oi5 6] za&oiz, bbxlmiii tustw* 

*#BLT« l!HHC$*tl*«I»*^<0«*ll»r*C 
r*t>-6» BB*UI£B(1 f3S©BaE<7> 

[0 15 7] tTR BttttCflM 0 3. S^itHaJSCI 
0 4, ftJHMMMIBP 1 0 5, fc«fctf«l* 1 
0 6 ©^n^ftO^WJteO^TBWr *<> 

[0 15 8] 02 0(1 flMN$£fl!1 0 3 4>«j34>— 0! 
«,Tt7n 7^BTS«. El 2 0 (cfllfiKfcSt - «18HtJ£ 

U 2 0 1 (1 A^*tlfcli**7U-A*ffiTiB1fr 
5„ 7U— A>^'J 201(1 iS!lOJit^7U-Wn 

— A#n-2, 7 b-A#n£> 1 Ohu<7)"7 L/-A7<657 U— 
A#n-1, 7 U— A#iu 7 U— A#nCD 1 Ot©7 U— AT 
$«7U-Wn+1, 33«tO : 7U-A#n(D2omcD7U— 
A7S47 U-A#n+2£-fBt* 
[0 15 9] l*I«iJj£SI52 02-ltt, 7 U-A#n©^ 

a5£7U-A#n+20)SJR<DSJRfiI, fc.ttf? U-A#n£> 
Btt»JE©»*?**B«©B«±©tt1I£H— ©teS 
ltJ657U-A#n+1©iB*a)BiiRffi*7L/— A^t'J 2 
0 1 ^6«*ttJLT» Bt** LfcBSRte©£©lfe*Mii£ 

sai-r^o mwruxtti 02-114. 7u-A#n+2©a 



■fi^J^^^iSE^J^SP 2 0 3-1 izmi&?2><, 7I/-Wn 
+2<DHii££>iIi*{ii<b 7 U- A#n+1<7>iIji££>B3£fiI<htf>M 

Si2 0 2-1B. »±*s*MHysE***Mj£» 2 
03-1 imi&Tz. 

[01 60] MM»J««2 0 2-2(1 7 U-A#n<D« 
«WSO»*Ta5 *BJI6©Bi^«^«i: Ifl— Offl«(c 
£*:7U-A#n+1<0BI!W>BJRfits 7 U-A#n<D 

a**£**B*©BJI6«*7U-.A** y 2 0 1 frSt^ 

2 0 2-2(1 :7U-A#n+1<DB3£<iIi:'7L'— A#n©B 
B«£©S©lft»«tf» 1H6fK£LTt"*«HiThJ: y* 

nSV 2 0 3-1 33 J:tf «WPJ£ffi 203-2 
5„ 7U-A#n4^©E3R©BJRffi£:7U-A#n©iBj£© 
B*«£©»©l6»«tfs ll«ThJjrFTfc*£*JlEarft 
fc«^s »IM>J£ff2 0 2 - 2 (1 BikfeaiTMMX 
*fi!iSS¥<j;£SP 2 0 3- 1 j3«J:tf NOJ£g 2 0 3 - 2 (C 

[0 1 6 1] »!MSffl2 0 2-3(1 7U-AM1B 
«WS©»*-P**HII6©BIMI. fccfclf^ b-A#n© 
«i^j£©»*?*SB«©B«±©iM«fcra— ©ffi« 
(cfc*7U'-A#n-i©BJI5©BJlMi£:7U'— A*^y 2 
0 1 fr6K*ttLT* B*1i©M©*6fcM6*lim-rSo 
B»WJt*2 0 2-3(1 7ls-lx#n(0mmmt7ls- 
A#nH©BSftfi<h©M©lfe*MiSJb\ WW£LTl^*B 

U ! PJ£*£tiE ! l ! )J£ffi 2 0 3-2 33<fctffS«W^gP 203 
-3 CUBIST*,, :7U-A#n©B3£iDBl£tii<!::7U-A 

#n-i (Dmmnmxmt com<ommm\ mmmT?* 

*iW**tlfc»^ »1WUJ£»2 0 2-3H »ih« 
STBBWJEfclHttNJea^ 0 3-2 £J:tf«l«*IXtt 
2 0 3-3 (Ctt^r*» 

[0 16 2] »SffilS8P2 0 2-4(1 7U-A#n©« 

*T» *B JRtDBtfLtoffiS <!: ©ffiSic 
A#n-1©HiJ5©iii*fiis JiJ:I>'7U-A#n© 

fi«w*©»iiTa5*ii*©B«±offi«tiii— 

d**7U-A#n-2«Dli*©a*ffi*7U-Ayt 'J 2 
0 1 #SW*tULT» BJM©*«X«MI*lWJr*o 
toWWimW 2 0 2 - 4 (1 7 U-Atn-KOBJfrflt 7 U 
-A#n-2<DB*ffii:0!)S£D«fc«fii6\ ^i&SSLTt^* 

BBffiTh<t y Afr^trstrcnc B*fiia)M©*6Jiffii 
6\ B«ThJ:y**i. , »i:W3e*tifcii^» »**ijVr» 
BWC^BlCfiJSff 2 0 3-3 (c#»er *- 7 U-A#n 
-1 ©ffi^tDB^fS.!: 7 U— A#n-2<DSiH<E>BtiHii <h 

■«ThWTT**t*J3e**lfc«$. »» 



(14) 



4#|JQ 2 00 3-1 6446 



^JJgSP 2 0 2-41*. »±*5ktim*lE.ZWE*i&to 
2 0 3-3 Kflttft-T*. 

[0 16 3] «iCPJ£ffi2 0 3-11*. fi*iWJSSP2 0 

2-i^e«*&*nfcHifif«j^iifit^^u fro. » 
iM£si5 2 o 2 - 2frsmi&ititc»W)wmftW)Z*m 

^BSSfrT^aM*- KWHEfcBT 
¥UJ£U «*©tt:eSft*B»fc*HM"*7»va/t-K 

[0 16 4] 2 0 3-11*. »»fJSga2 0 

it. mmi&s 202-2 fr seas* n^mhnstf* 
La^twjtu «*©«;e*n*B»tea**ST43*v 

*/\'- K/ty**5*> Kfnff>JC7?^ 77*M 
- KK->?7 N 577 K««lc«L4^Ct*g?r" 0" 

[0 1 6 5] «Mm«V2 0 3- 1 I*. ZLO&ofr" 
1" $fc(i" 0" frH^nfcZV*/^- K/W*^ 

2 0 4fc«*6-r*o 

[0 16 6] fHtrae»2 0 3- 21*. Mf¥U£ffi2 0 

2-2^6fltteartifc««i*i3etf»±*su fro. & 

B*I£V2 0 2-3 frS#*S*ftfc#tt*J3£fr»lt*jj* 
L7V*£*» 7U-A#nK33lt*BJa^S©ttiiTfc 

5ci5f<r 1" fcta^-r*. 

[0 16 7] «UE*J£tt2 0 3-21*. ftfitfUJEgB 2 0 
2-2 fr *lfc»B*"J^fr»l**S-rfr, Sfc 
(*. fclWJJEgB 2 0 2-3 fr S«*g* ftfettftfUSEfrK 
**SLTf»*t*» 7U-A#nU:a3tt*ig«H$S©*t 
grr-fc*BJI6fr»it«^U:BLfc^<fc*J5£U «*©¥U 

ft*n*BJisic»(6-r*»±iw*isj3e77^ic» »jt« 
*ic«L*^ct*3%r" o" ^ria^-r^o 

[0 1 6 8] «iSE¥U^aJ2 0 3-21*. C4>J:3(C" 
1" £fct*" 0" tfitt*ftfc»ih«tt«j£75**« 
je75?lMA7b-2o<^'J 2 0 4lC«l«-r^o 

[0 16 9] 2 0 3-21*. IHtfPJXfl^ 0 

2-2fr50^*tlfcllWJJ&lTO**iSU fro. » 

mim.® 202-3 fr s#*s* tiittowm&mi* 

sBBtfttswafcBTsfcfljeu wwosijesn* 
B«fc»BT*»*«««j£754ffc» ib*«tt(cB-r 
*d<t^-r" 1" ^tas-r^o 

[0 17 0] fMmiCS2 0 3-21*. ftlbg|£&2 0 

2-2 fr s«i6* ftfciHWJ*# a\ * fc 



[*. f»lb*|£&2 0 2-3 fr tifeMM£tf» 
at?**B*#tt*«*fcBLfcU'i*]j£U ««<*>*] 

3£*n*Hii6ic»«-r*«i*«awjE75^c, 

[0 1 7 1] ^W^gB2 0 3-21*. £(D£olZ" 

1" $fci** o" tfHue*nfc»*«a»j*75^*!pj 

^77^ft»7U-A^ ; E l J 2 0 4lC«*&T*. 
[0 17 2] ^JiS¥<J£S3 2 0 3-31*. MMWEffi 2 0 
2-3fr6«t*&*nfc»i!l*iJ^fr»l**mU fro. |» 
ttflljeffi 2 0 2-4 fr S#»es*ifclMWs UCfMfctttSi 
LTl*«£4N 7b-lUfol=fctt*«**lE©»»?* 
5i*fi«*/i- K;v>^-^^7> KBttfcBTfctWJE 
L. «*0!>f!l3£*h*BJI5(::*fJ5r*Ay^- K/\*-v7^ 
57> K«*PJ:E75*lc» K/b'J^Oy K 

[0 17 3] ffiWN£ffi2 0 3 - 3t±. IHKlfJSSP 2 0 

2-3 fr s«*g*nfc»tbw^fr»±*^-rfr. *fc 

I*. IMWJSgB 2 0 2-4 fr 6«>S*+lfc»lbf JJEfrib 
fcT'£*B*fraM- Fl^WpOy KttttKMLtt 
/ W 7 <f5 7 7 KWCNS7 5 THc. * ' t- K/ ^77" 

7 9>KiiiEiLat^ttsr o" 

[0 1 7 4] «tt*j£&2 0 3-31*. C©<fc5lC" 
1" *fctt* 0" tfKjeShfcfc/t-KAy*^^ 
K«*«Jt7??*«J£75*tt*7U-.k*^y 2 0 

[0 17 5] «*77#IMA7U-Ay*'J 2 0 4t*. 

«wpjj£»2 03-1 fre«is*nfc7 i >*A*- k/w 

77577 K««W J67 5 7. 2 0 3 - 2 fr 

5^*ftfc»lfciii*PJj£757\ 2 0 3- 

2frs^snfcB*«*«iE757\ ££tfWKft£ 

35 2 0 3- 3i)S«ttSJnfcA>\- KM«;>775$7 K 

««W3E77^**nf t ftEifr* 0 

[0 17 6] WJE75f r »«7U— 'J 2 0 4l*. 
fB«LTL^77*M*- K/*y77577 KHWEWJE7 

5-7*. »±««W3£77^ iitisaw£77^ fcj: 

tffc/t— K/^v^^-JV K«*PJfi7^y*^«S2 
0 5(£««T5. df£gP2 0 5t*. WS77^«tt7l/ 
-A^t'J 2 0 4 fr 6««S*nrc. 7>t>J^- KA' y 7 
^57>K««WS75^ »ih«WPJ«77^, El* 
B«W3t75^ fe«fetf*/^- KM77^^> KB4E 
W*77^*»Jc» SBOIRfr. 7>*/^-K/^>-7-7"^ 
7VKW, »±B«L n»ffi«s fe«MMi/<-K/to 
7 7"7'» KBJSW^rtifrlcBr * C t tS^BlSEIt 
«*^fiEL. W*7T^«M«7U-Ay* , J2 0 6lC« 

[0 17 7] ^77^71/-^^^^ 2 0 61*. 

das 2 o 5fr6«aft*tifc««nHi*iaii-r*i« 
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[0 17 8] <KK, fMHttEBl 0 3 o>®mv>m*w 2 
1 7bMEI 2 5 LTiH^T 
[0 17 9] bMHCj&JST*:*:?-:?!* htf»»LT^ 

*7>>3l? hic#j5-r*s«©BE±©ffiii 

-A#ntcfc^Tx Yn(x.y)T*5^n*tfcSU:tiB-r** 
:?v>x? Kc»JST*BBtt* 3!©7U-ixT'*57l/ 
-A#n+1Kfcl/»7\ Yn+1(x,y)ts:ittar*» 

[0 18 0] bu3*£>*?v ; i'7 MCfcUttTiBflMHttl* 
3&IrHO*»LT 1 9JKtt£B£4>BKfl*ffn££lKB 

if ME»jsrsB*©iii*£iatfBBtc»LT:dcipT 

©»*T*B«©B««*B5n*lR]lEBH Lfc^x/U* 

[0 18 1] EI2 2l£fcl^7\ 7is-l±MZt$lfZ>^<< 
y\,t, 7U-A#n+HC*J^*7'T><tl^— T***« 

[0 1 82] 7 U— A#n££l/»"?\ teb x 52Sa©BIR 
7bS1 3Sa©BS£lc#£*iTl^:*7v ; x'7 hlcfcffS 
■r^BU*©S6»«x 7U- A#n+1lcfctT. £^6 6f 
S71iM1 7»B©B*U:$3:*ia. 

[0 18 3] 7 \s— A#rtfc33l>T, Aa-F/^^^ 
"» K«*K«r*»*(*» ftfrSI 1fSM1 3* 
B©BBT'*y» 7>*A-K/<7 77"7'» KffttK 

mt^wmt. ^S2#a7bM4#a©ai*T»*o 

7U-i»#n+1tCfcl^T, fc/t- K/^y^^*V KB« 
[CBTSBBI** ^* N 61 5SB71M1 7ilOHK? 
$'J, TStii%- KA'^^'JV KBSluJBTSiBB 
tt. &frS6#B7bS8BB©B*"P**. 
[0 1 8 4] El 2 2 K/ftflKfi^T, 7b-A#nlC"& 
**lSSu»©fi6»#» •7U-A#n+1tC*5t>T4iSJR»lb 

HlS«vl;:*tt6U 4?*5. 
[0 18 5] JJUC, %1LT^«7U-A0t0t»c2s(t 
SiS*«WK«:«r*B«<0B»i<0»b(c-3^T»ttar 

[0 18 6] H2 3fca%?\ IMMflHUtU suSOU)* 
*viMT**7U— A#rUcfcl/>T. K^7 7^ 

77VKS«i:ir3iXtt. £fr6l 5§B71jM1 7 
*1©I*TS5. ft**vjbMTa&£4)T\ 1 Obu© 
7l/-Am-1K6l^T, £)b^1 5§B7?>M1 711© 

wm*. w«©fiE»©**$^ * 

fcx MUM •Otu©7U-A#n-2tcfc^T. £frS1 5S 
B7bM1 7SB<DB*t4. 

[0 18 7] IlT'> IMHcWJSr^^-^i^htfB 
ltLTf££>T\ 7U-AiH©tfr61 5§B4>B* 

omnmz. 7i/-wn-2©t/p6i 5ii©m©i 

««^6»bLatv RMlc. 7U-A#n-1©Sfr51 



6gB©B*<DB3Rfillix 7U-Wn-2©£i)S16i 
B©B3R©BlKfi6jb x S£<b-fe!:*\ 7U-Mn-1©S^6 
1 7*B0BX0B£ttt4« 7L/-A#n-2CD;£frS 1 7 

[0 18 8] -r^fe^v 7U- A#n(;:33l*5a/S— KM 
77^7f> K«*lcmT*B«(c»J£T** 7 b-A 
fc-l£J;tf7l/-Alii-2fl)BBt WfKJDfiK#<D*fr6. 

OGDfil.tfc^ St?T, 7U-A#ntf:£tt£;&&«JSE 
tcB-r*B«tEajSr*» 7U-A*n-1feJ;tf7U-A 
#n-2<OB*lC»r*»IWJ3tt4^ BlWJSffl 2 0 2 - 4 

[0 1 89] :7U-A#ntCfcl***jM- K^y^^ 1 ? 
> KWncmHKIt ««<©J8#**«5©T, 7U 
-A#n-1Kfcl**1H*©J$7*©*frSj!E*»&£s SHI 

-t*bss> fc^^jsr^^u-^n-iroffiiRtcw-r^ 

MUl*l£li* 2 0 2 - 3 IC «fc y . »1*<h¥<J£ 

[0 19 0] il^cfcaiC. «afJSgP2 0 3-314. » 
HlWjeS 2 0 2-3 5»**3*riMWJj£<Dl£»tftt 
*u IWNCtf 2 0 2-4 5»it*OT*-»IMX 

[0191] 024|:ST> IHMWitU tj«©tb$ 
av6MTfe*7U— A^lcfcl/'T. TZrhlX— KAv 
^^■»KBB(E**ft*B«tt, Sif6 2iini 
4tl©If?S& »*Bv^4T-3B*©T% 1 o« 
<3D7 U— A#n+Htfcf Ts &b x 6 2§B7bM4#B<DB 

bu« w«o*»o**«*. ws^aicjs-r^o $ 

fc, 1 O^07b-A#n+2lcfcLNT. £^5 211 
7jS4SB£>iIiiRt4s WS^isJ 

[0 19 2] CCT% mKc*fJSr**7^i^h#l» 
JtLTl^OTs 7 b— A#n+24>;£fr5 2*B<&BB© 
BiSEfill*, 7b-A#n+1©£frS2SB<DBJ£<£>iIi*fii 
frSS-fbLfclA, BfclC. 7U-A#n+2©£fr6 3f| 
CDBJR©Bl£fiil4. 7 U-A#n+1©;£fr 6 3 Sa^BUE 
©IIiJ!E{iI6 N S£'fb-tt?\ 7 U-A#n+2£D&!rS 4#B0!> 
BJRtf>iIiiRfiIl4. :7U-A#n+1<D£frS4Sa£>B3R£D 

[0 19 3] -rS=b-5. 7U-A#nlcfctt^7'>»A- 
K/to* KfWt»cB-r*B«K»Jtr*, 71/ 
-A#n+1*5j;0 : 7U-A#n+2<7)iii3Sl±, =»*©fiE»<D* 
frS*y» B*fitf»bL*^©-p. ^-tDMO*6«fii 
lis «£0£>fil,»:&3„ SfoT. 7U-A#nlcfcHt5S 
$««lc«r*B*K»*Sr*» 7U-A#n+1fe*If7 
U-A#n+2©H«(=«T*INtoWJEU:. IMBHRIfta 2 0 

[0 19 4] 7U-A#nJCfctt*7 7 >*A- KAy^T" 
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7 U- i*#n+1 33 It 3 *JK7>j£ttcT)*fr 6 fi££l§^ <h , 
[0 19 5] CWJc-plC, «ME*J£ffi2 0 3 - Hi, » 

n*i£9 202-2 #5ib**sT»»i«:£©is*<flK 

*S£*U fi^S&^J^SP 2 0 2-1 4^s»±«mr««*jft 
[0 19 6] 02 5lis 7U-A#nlCfclt*ti«^aP 

<OS«±0DffiS £ ffl— ©tSSlc* 3 7 b— A#n-1 tf)® JR 

fRflDiH$±©fizB<!:[p]— U-Zx#n-1£>iIi 

K49£ff 1 0 3 lis 7ls-l±*r\<DPlfe<DttMltt£Zmm 

[0 19 7] 7U-ix#na)*iJ^a)5>fft^^:*SiROil«l 
±©tfcM<!:ls]— <D<fc«tefc*7U-A#n-1<DHiJlS<!:s 7 

{s-L,#i\(Dwmtfti&±£wm2rL. 7\s-u*nown 

tffi—<DiSl.mz&2>7 Is-Ktn+ICDWmtft^tWJE 
Ztltctl*. «ttl$£ffi1 0 3 lis 7l>-l±#n(Dp}feCD 

[0 19 8] 7 ls-I±*r\Q>$}%.(Vttm.ttj:2>Wf&<DWm 
±<Dtfim.£ft—(0iiLWfc&Z7l'-L>*n-1(DWmii. 7 
[s-MnCDWmtftmZtWlZ-tn. 7U-A#nc7)jSJ!E 
7ls-l±1tn<DW&<D*!Ml.£1S:2>mm(Dm&±(DiiLW 

t |p|— ©ffiKKfc* 7 [s-j+tn+mwmt tm^ t*i& 
zntcti*. mcmem out. ^u-a^^js© 

[0 19 9] 7l/-WnO)Ift> 7 U-A#n<D¥iJ^cT) 
*t & £ ft * BXOBflLtOttV <h Ir] — £>{]ZBlc $571/ 
-A#n+1<DB*<ttf»*<t¥ljS*tu 7ls-l±*n0)WlZ. 
OD^ft <h ft £ BXOBflLtottB i: ra— cMMfc* 5 7 
U-/x#n+1©iijJR<!:, 7 U-A#nCD!|aM4>*tSi<!:ft£B 
B©B«±©ifc«£ra— U—A#n+2<DB 
JS £ tf»± <t ¥>J5£* tifc: <h * s Btttt£Vi 0 3ii, 7 
U-AtofDWSwtt&tft^HJStfT 7 ^/*- K/.-v? 

[0 2 0 0] 02 6lis mW.ftm.2n 0 3«HU®4»t 
0)IS*fl!>«*wrHTas*. 0 2 6 (A) [Cfcl^T* * 
/{- K/W'7^'7> KWBfcBTStttJESftfcBB 
lis amT^hl^io 02 6 (B) lC*Sl/>T> Z> 
K/W*$f5*> KBttfcBTSfcWJESftfcB 
SEli> fiTBSSftTU'*. 



[0201] 026 (C) (C&l*T« n$««(cjir« 

£*yj£*nfcB*u:» aTisjnii^o 026 
(d) icfc^T, »±«*(=«-r*twi£*nfciB* 
lis aTas*hTt^*„ 

[0 2 0 2] 02 7«s «JE75fl«i7l/-i»yt'J 
«*B«£ 0 2 7 Icfcl^Ts */.- 

■»K««icBr*d:W3e*ftfciiii6» r&to-sa^fi 

W7z>?im\7\s-U*^) 2 0 6 tfttjTTt «3^R 

**sr««iWBa:. b$b& fcj.irtfl»«ttrt©^ 

[0 2 0 3] 5WCs 02 8 (D? — h*#BRL 

Ts BttttKVI 0 3©a«»*<0«yB*BttBT*. x 
77 7S20HC^T> 7U-^ : E i ;2 0Hi, *J 
m<DSti&£ 457 U-A#n£^t?7 U-A#n-27bM7 U 
-i>.#n+2<DB«*atfS?"3„ 

[0 2 0 4] 7f7 7"S2 0 2tt5UTs f^Wj^J^SP 2 
0 2-311, 7U-A#n-1<7)Sj3R^7U-A#n(7)III— ffi 

7,f77S20 3 »IW JSSJ 2 0 2-2 
lis 7b-A#n©iii*<t7U-Zx#n+1(Dlll— fiiMCQB* 

[0 2 0 5] Xt';7S 2 0 3lcj5l^T, 7U-WnO 
B*£7U-A#n+1©|SMft«©BJ!S£:T% »ih£:!pj£ 
Jhfc^ 7f77S204 K^*, flUCfiJKffi 2 0 

3 - 2 «s «*©ws*ti*ii*ic»*sr j 
je^^ic* »±««ic«r*ci*sr" 1" 
r*. fwjie*2 0 3-2tt. &±mmwm.73<?z 

¥"J^75^ r ttiW7U-A^ : EU2 0 4lC^Ls 
lis 7sf7 7S 2 0 5ltjtfc„ 

[0 2 0 6] 7sf7 7S 2 0 2lcfcUTs "7 L — X*#n-1 
03®*t7U-A#nO|5l— (fiB©iii*tT's WhZtWfe 
■ZntcmS. Sfclis 7f77S2 0 3l:JS^T, 
-U*n0m*£7\s-l±*x\+WWl—GM0mJ!k£~C\ » 

«*ft^<DTs X5 1 'y^ , S2 0 40D5ttSliX+ , yy* 
tU #8!*lis 7f77S20 5 iciit?,, 
[0207] 7T77S20S iCfct^Ts IMUtfyjtfl! 2 
0 2-3lis 7U-A#n-1©iii3Si:7U-i*#nCD[W|— ffi 
W<DWmtT\ tb#^S3b^fJ5ELs IS^iiiiaj^S-nfc 
«^s 7sX-y^S2 0 6lCji*-s HMtWJ/^a^ 0 2-2 
lis 7 U-A#n<7)fflJR<!: 7 U-A#n+1<DIH— <iawili* 

[0 2 0 8] 7r77S2 0 6H:JSl^ 7 U-A#n£D 
ffliiRi^U-A^+IOl^— {SzB©B*<tT% »*<h*llS 
*nft«^ 7s5 1 -y7S2 0 7lCji^s ^SiaEfJ^gB 2 0 
3 - 2 lis «KflDWft*ft*HJI6U:»(Sr*«i*ffi«W 
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j£7^uu wi^mmzMT zct zm?" i" zmm 

^my^^my^-i^^^'J 2 0 4izmi&u 
ti, x?7^S2 0 stcjtfc-o 

[0 2 0 9] Xf7 7S 2 0 StCfcl^T, 7 U-A#n-1 
<7)B«<k7Lx-A#n©[ll— <fi»©B3iSi:T\ W^^W^ 

-A#nCDilJR<t:7U-A#n+1<DI^— - ELMOS* £T\ 

«*%L>©T\ XTVZfS 2 0 7 0?Jl!iS(±7.+-y7* 
*U XT77S 2 0 8lCjtt,% 

[0 2 10] Xf7 7S2 0 8lCfc^Tx »K)¥'J^a5 2 
0 2 - 4 ti. 7 U- A#n-2©ffilRi: 7 U-A#n-1(7)|S]— 
t&Etf)iIiJK<!:T\ ftihfrgfrSWtL^ »±ifj^*n 
fclf^, X5 1 y^S2 0 9lC5t^ t»!mi£S52 0 2- 
3teu 7U- i*#n-1<7)ilI^<!:7U-A#n©|pl— ' ttM<^M 

[0 2 1 1] 7f77S 2 0 9lCfcl^T. 7L/-A«r-1 
<DH3R<t7U-A#n<D|p]— teSOiliJjStT 5 .. «)#<!:*'J^ 
*ftfcii^ 7.=rv?S 2 1 OKtt*. ^£¥U£SJ2 0 
3 - 3H, ^H(7)*"J^?n*iiiJR^^f5r^*/\*- KM* 

•5>FmmicmTzzLt*7jiT" 1" m& 

2 0 3 - 3 It. KM •)/ 7 7 > KflWH 

£7 5 ^*WJ67 5 7"te*rt7 U- A* * 'J 2 0 4 icfltfg 
U #&*ti. X777S2 1 1 icjifco 
[0 2 1 2] T.T VyS 2 0 8Kfcl^7\ 71/-Aln-2 
©B*<h7U-A#nH©l^— iuB^)iii«<hT\ Sfi^-«h¥<J 
j£Sftfc>l*» Sfctt* XT7 7S2 0 9(CfcL^ 7 
U-A#n-1©iiiJiS<t 7 U-A#n<Dl^I— (S»CDiii*-!:T\ 
MUt£WJE*nfc»*» 7 U-A#nfl>iIilS#7jM- KM 
v*?"7*>K1B*»CttBS*tHD?» XT77S2 1 
0©fiaatiX*-yy*n. ^S!*li, Xx77S2 1 1 

[0 2 13] X77 7S 2 1 1 (C&l^T, MUttUS^ 
0 2-2li, 7b-A#n<DiIilR<t7U— A#n+1©[5l— tfi 

XT7 7S2 12 Kit*. IHi#!J£ffi2 0 2-1 
(i, 7U-/*#n+1©ili3R<!:7b-A#n+2CD|^l— fiESa)® 

[0 2 14] TsT-vyS 2 1 2 K33l>7\ 71/-Wn+1 
©SiS&<t7U<-A#n+2<rj|I]— ffiS<7)iiilS<»:T\ f^lh^fU 
3£**lfe«^v XT7 7S2 1 3 Kit*.. 1tt&!J£ffi2 
0 3 - Hi. «SE<Di|aj^*n*iii3RlC«fE;r*7 7 >*M* 

/K-yw^o-sFmrnzmTzzt**?" 1" ^ias 

^#¥U£SB2 0 3 - Hi, 7>t)J$— KM*77~ 
'J2 04fc«8SU XT7 7S2 1 4lCj£ 



[0 2 15] Xf77S2 1 1 Kfcl^T, 71/-Ain© 
BJ£<t7U-A#n+14)l""J— teB©B^<tT\ »±iW3t 
£ft/ci§£, £fcli, 7T7 7S2 1 2tcfcUT> 7b 
-A#n+1£DiIiJ!l <t 7 b-A#n+2<D|W]— fiLgCDjiiJg.hT-, 
Bj^t^^tlfclS^ 7U-A#n©lIJRjb ,; 7 7 >7jM- 

K/<7ff"77> KC4CK(*M$ttlt4>?. 7t7 7S 
2 1 ScDSftStiX^-y^n. "fl^li. 7.x*7*S2 
1 4 tCjtfc 0 

[0 2 16] 7777S 2 1 4lc53l -v T» «J09£flM 
0 3li. 7U-A#n<7)^T^)iiiSE^O^T^^SL 

7 7S 2 0 flWDMIHE"3l^7\ fi^SO$!l 

[0 2 17] XT77S 2 1 4lcfc^T. 7U— A#n<D 

7xX-y7 , S2 1 5 Kit*. -&J5£gP2 0 5li, ¥U^7^7' 
««7U-^ : E I J 2 0 4lClE1t*tLT^^7 7 >'*/<- 
K/W7-7"57> FiSWS77^ fc<fclttJM*- KM 

«HS1ff*R«£j£U SSJRtfx PVAM- KM-y 

km y 7 9^ t> > K®a©L>-rn3bsc«-r * c <t 

7U-A^ : E , J2 0 6lCf6SU «W»*|*7T*. 
[0 2 18] C«>J:9(C flUH9£tf 1 0 3H. 7U- 

»ih«Wa, 7* V7J A- K/ \' ? 75> 7 > KfiSE, S/cH 

it ai*^-r ^ tA^T* «. 

[0 2 19] fR«1«Xffi1 0 3li. T>t>JK- K 

^fc«S^«i®H:S-r5c:<!:^-r777"fr6 

[0 2 2 0] I3*lc»t5-r**7-7'i7 htfrfXft 
^^•TIS^ ii^SgSI 0 3li. J:UiE5Slcii!)*«ia 

[0221] i o 3ii, n^ma^rmt 

[0 2 2 2] 35:*,% 1tmcMfctZ*7~JjL<7 h&»± 

-litclb^T^Si*. «a^SPi 0 3ii, c^ib^ 
lc^t5LTiii«^<**->7 hi"-(±, WSlc^jSf **7 
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v-i-7 h#»itLTi/»«»££EI«U:«W!T*. 

^SttS^gPI 0 3l±. K^KttESLfdlilR* 

[0 2 2 3] E2 9ti. ®$1t^1 0 3<7)tt§J#CDffe<D 
—flJfcaVT ■^@?'65„ E 2 9 Ka^nWHSJtaP 
1 0 3 It. iti*^ h;b*«fflLfti.N. |fS®«^gP 
301tt, A*B*fc»JST*«»«i«*£J«U 
Lfc1tjKIIi«£2fS*:?i>'i<7 hB«tttll03 0 21C« 

[0 2 2 4] M*©*?^!* HcttJSTfcWMMi* 

TT*$5tl E3 OtcfcW-StxJUHlix nfl)^ 
>±V>mm? «B£4>BBfl*RM£B(cBH Lfc^ 

[0 2 2 5] H3 0lCfc^T. 7 U— A#ntCfi^*5-f 
>l±s 7 U-A#n-1fc<t:tf 7 U-A#n+1lCfclt^-5-< V 

[0 2 2 6] 7 U-/*#nlcfct>T. £fr6 68g«0B* 
7bS1 7#B©BBfc«ftTl**:a-:7-:>x* hfcttJS 
f«BU»©^«s 7U-/*#n-1lC*5^T. fetP6 2# 
B71jS1 3SS<DB*l;:^3:*u 7 U- A#n+1U:iJt/» 
T. £frS 1 0*S71jM2 1 «l^iii3Rlc$Sn^o 

[0 2 2 7] 71/- A#n-1lcfc^T. Y l%"J 9 

^oyYm&izmtzwmt. &frsi isazbsi 3 

S § ©iBSR-rfc U , 7>til%- YJ Ktttt 
lcBr«BX(*« &&»S2#B7bS4*B©HJl6?» 

ttKB-TSBXl** &ft»S1 5SS7bS1 7#B<DiIiJl5 



3Hti, &tfS6»B7bS8#B<DBilETa5*o 71/-A 
#n+1tciJ^T. 13*— Y/^^<fz>^y KBBfcB*"* 
M&tis £frS1 9*17!>£2 1*S0>B£?fty. T 7 
K/W$"7~?*V K«Wc«T*BJl6l*, £*> N 
61 0#B7b£1 2#B<DB*Tfc*= 
[0 2 2 8] 7b-i 4 #n-1lcfcUT, WS^lcST* 
BXl** £fr£l SB©iIIJR. fc£tf;£fre> 1 4§B7b 
S2 1fgfl)IX7'S^. 7 U-A#n(cfc^T. tt*fS 
ttlcBr&BJR(*. &&»S1»B75S5»lcDBJIS» 
«fctf&&»S 1 8fgM2 1 #B©BJRT*fc*o 7U- 
itfti+IKSl^T* 1MHWSU:BT*BilStt* £fr61« 
B75S9#B©B«Tfc*. 

[0 2 2 9] tiltiiS03 0 1 03 0 

©«fc»JST*1Mra«<0«*B3 1 fcaiT. VIM 

lis w*©*^i^ ncwisrsmRj^swiaaFtu 

[0 2 3 0] 21^7^17 hili«}4tUa53 0 2l±, If 
»B«£J:tf A*>B«©ffiB*»tc» 2fifcJ-2 r 5>x* h 
B*€£ftU 3EfiELfc2fiI*?v ; x'7 hB««B*nS 

<b«saiSB3 o 3jc«»ftr*. 

[02 3 1] 03 2li. 2W7-7I7 hBfftffhiiiSIS 3 
O2©iBES^7ny70T'*4. ffiMHIBllffi 3 2 
1 liv WftB«£jCff3 0 1 frS<**S**if;:1fi*li«fc 
J:lfA*IiCiB*3WL «B«*£iaLT, SfiE 
LfcffiB«*L#lMi»SW3 2 2lc«*g-r«o 
[0 2 3 2] 4BBBBKW3 2 1 It. El 3 3 

(A) Xm+JlWC* X4**i&iLft3X3<9tII 
iffl*tD7Py7i:. EI3 3 (B) IcSVT <fc-5lc, 
■•©'♦'©^ny ^lC*tJ6r*Y4*«*"i>t Lfc3 X 3 
©A73M«W*©^P-v7l^ SC (4) ^rjgfflLTs Y 

4t=i*(sr*«H«*iiar*. 

[0 2 3 3] 
[»2] 



♦1M« = 



V (=0 (=« 



CO 



[»3] 



[»4] 




[0 2 3 4] 41BflBIlW3 2 1 li, C©J:3»::*B* 
lc»JSLT»a**lfc«IB«*L*tMI«WlW3 2 2IC 



[0 2 3 5] $7c, «HHEXIIg*3 2 1 I*. «jttf. El 
3 4 (A) lc^-r<fe-5lc, X4«r^'i><!:Lfc3x3iDW 
Mmmo>fpO>^ay^ts El 3 4 (B) KijVT «fc 5 
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x 3(DKtmsL(D^yuy^[z, sc (7) ^sel 

[0 2 3 7] ffl^S5S»953 2 1 (±, CKDcfc-pldSiU* 

[0238] L$^fitiaisgB3 2 2 1±. wm&nmii 

SU ffiH«tfL*lMlthO«fcy**U»»$» 2fit*7 

IMIML9V3 2 2li, L^t^filthO^^tofBlfr^xta 
KLT*>cfc<. £fcli, ttg|5fr6A:fc£tt/i:L*CMIth 
O^tefllf* J: -5 |c LTt, <fci\ 
[0239] 0 3 5 H 12130 ICijVr A^lBfcC^T^I/ 

imx^Vi-'p hB«Kfci^T, *fiB«i<tfflll8«>S^ 

[0240] 1361^ B§H^b«iai8S 30 3 ©fllfiK* 
i^P'^E7$«. 7l/-^t'J34 1H:, 7b 
-A#n©B*KO^T«i5E*¥U£-r*<t^ 2«*^5? 
x* hiS«ttaiSB3 0 2 6^S«*g*tlfc, 7U-A#n- 
1, 7l/-Wn, fcJ:tj : 7U-A#n+lcD2fil^--7v ; i-7 

hB«*Eirr«. 

[0 2 4 1] «i£PJ£W3 4 2& 7U-^ : E I J3 4 
HClE«?tlTt^7U-A#n-1, 7L/-A#n, 
7L/-/ 4 fn+10!)2i^7yi^ hB«*«K. 7l/-i» 

[0242] m 3 7 1±, mmwrnw 342 ©^j^^tHB^ 

7b-A«n«CIl LT^£BJ£tfWM^ilJKJiT*<hfll 

[0 2 4 3] 7U-/x#ntD2fil^-7v ? x^ hiii«0;ta 
LTt^iii3R* ,; 1T-fey> 71/-WH0)2t*7-yi 
^ Hj^^JESrSBiJIt^lT^yv 7U-Wn+1©2 
«*?Vx* hB«©»lST*BJI6tf1 M 
WHXV 3 4 211 7 U-A#nc7);£ § LTl/t«BXtf ti 

[0244] 7L/-Wn©2l^7v*i7 hB«<B&S 
L T BXtf 1 V x 7 U— A#n-1 © 2 fit* Zf'J i 
*hB«©»J^*B*tfo"P**£*» BWWSW3 

7^59> KWCKBrs&fy&rs. 

[0 2 4 5] 7l/-i»ln02i*7*5'i^ hMO^S 
LTV^BBtfl?* Us 7 U-2*#n+1© 2flM-? r 5>x 



[0 2 3 6] 
[&5] 

(7) 

7 hB«©ttJST*B*#OT*«*<!:*. 3 
[0 2 4 6] E3 8H H3 OteSVTAZlBfcO^x/l/ 

tbSB3 o 3©!pj^Lfc^j^^-riiT^* 0 Bsm»btttt 

8B3 0 3H 2it7'-7i7 hB^tf^U-l^nCDfcflS 
■T^iS^O^tOT, 7L/-Wr0£fr5 1 *S7iM5 

[0247] mr&mimia$i3 0 3it. im&w*.* 

hil«©7U-A#ntDiaiR6 ,: 1TJfetl. 7l/-A»n+1W 
»(5r*B*tf0ft«)?» £fr6 6SS71M9SSc7)B 

[0248] B$nXf bttttffi 3 0 3 li. 20* 7 v- x * 
hB«©7U-A#n©Bi£tf1T-a5y, 7 U-A#n-1c7) 
»JS-r*H*#1T»»Js 7U-A#n+1<Z>»(STSBJIf 
JtMfctDT\ £fr51 0S§71jM1 3SS£DB*£suS 

[0249] «HXfbttdlV3 0 3tt. 2«*:75>x* 
hB«©7U-A#n©B*#1T*y* 7l/-Wn-1<0 
WJSrSBiRtfOftO^ £fr61 4SS75S1 7*1 

[0 2 5 0] KH»tttlll«3 0 3tt. 2«*75?i* 
hB«©7U-A#n©ai&T*B*tfO£<7>T\ 

i 8«e7b22 1 «g(OBB«itiiB«(cBr% 

[02 5 1] *fc % @39©7P-ft - h£#£L 

T77S3 0 1 Kfcl/>T, flHMXV 1 0 3CDW»B« 
£|SV3 0 1 (4, A73B#*«IC, A7D®«tt: 
S£ *l* 75> x * h (cfctfST *B«* 1 * 

h*J*ttLTWMMMr£JSU ^fi2Lfc1SSB««2 
1*7-^17 hB«ttt±ia53 0 2lC«^-T5o 

[0 2 5 2] 77S3 0 2Cfc^T> 2f*7-7i 
^ hB«J*ajgP3 0 2l±, 03 3*#B8LTIH 

(BLfdRJUcfcy. A73®«!<!:W«B«^fiEg|5 3 0 1 
5«B**ifc»«B«tO«B«*aiJir*. 7xf77 
S3 0 3K£^T, 2«*7-5>x* h«W*lB»3 0 2 
it. m*.l£. «««£L*iMlthot*ltWT*z:fclc 
4iBllfil33cfcO : L*^'fith0A^2fil*7v s x-7 h 

■««Bivr«. 

[0 2 5 3] X5 1 >7'S3 0 4^fcLNT. MHXfbBtb 

C3 0 3U, «WEWje©ffls*«TLT» iaaii^rr 



(20) 



#11112003-1 6446 



[0 2 5 4] 04 0fl)7P-ft- h£-#B8LT\ Xt 

•v 3 o 4 £tt£r sm*y£4>4a30iro«KHr 

£o X7^S32 1ttVL BS|«»bttaiW3 0 3 
ro^iiaJSas 3 4 2 ti, 7 U- A* ^ U 3 4 1 KIBtt* 
ftTl^^U-AttnKiJl^T. aa-r£BS£#OTfc£ 
tCSA«f!UeU 7 U-A#nl;:fc^T\ asTzmmft 
OT&ZtWfe-£tirzto'&. Xf7 7S 3 2 2tCji^ 
7U-A#niD>il-r*iiiSE6^WSfI^tS-ri.i:IS^L 

[0 2 5 5] Xf77S32 1 Kfcl^T. 7U-A#nK 

7^5323 Kit*, ttnsfbtttbffi 303 commi 

^SP3 4 2ti. 3 4 1 ICfBlt^ttTl^* 

7U-A#nK£l^T. >±B-r?>iiUE3bMT-*U, fro. 
7 U-A#n-1fci>l/>T\ tt^-r^BaStfOT^frSfr 

( J. fro, 7U— A#n-1tefcUTv mfctzmmtfoT- 
3bZ>tW£.i*tltcmt>, vZf S3 2 4lzmfr. 7U 
-A#n©>ia-r*Batfr2jM'- K/W??57V K«« 

[0 2 5 6] Xt'J^S 3 2 3lC*5l^Tx 7U-A#n(C 
£U»T» >iaT£B*frOT£*Jb\ Sfcte. 

n-i (csu-t, a*sr i ?»*i?js*nfei 

^ XT7^S3 2SKi*, B#H^bttaiSI53 0 3© 
^fiEfJ^SB 3 4 2 7 U— A^fJ 3 4 1 (CfBlf * tl 
TL^7b-A#nU:fcl^T\ SafSBJEfrlTStK 
fro. 7U-A#n+1lC*il/ k Tx fcfl£-rSBSSfr01?*S 
frSfr^JJEU 7 U— A#nfcfcL-»T» ^STfcBJMi 5 
ITJfetl, fro, 7U-A#n+1(cfcl/>Tv tifcTZmSi 
&07:&Ztmttntc®'&. 7t'^S3 2 6 Kit 
*k 7Lx-A#n©&a-r3B3Rfr7'>7J/i;- KAy^T" 

[0 2 5 7] 7,7 7 7S 3 2 5 lCfcl/>T, 7b-A#rrt;: 

fci^T, aaraBiistfo?***, sfctt. 7i/-w 

Xr-y^S 3 2 7tt:tt** ^WSfbtttlJSP 3 0 3 © 
flWPJJEtt 3 4 2 It. 7 U- A#nc7>>taT*B*£lluS 

m&tmmLT. »aiu:i*7T*. 

[0 2 5 8] dc7)J;3lC. 1 0 3 1*. A73* 

nfcB««h»fcT*»»B«.t©«»HiI*»=* atdB 
> K«J& tSJiXfyytiJK— K«Bt© 

[0 2 5 9] B4 1 «4C4t£ffi1 0 3 ©ffiODltfSE* 
^7 r n77076«. 1214 1 tC^-T««1t3£SP 1 0 3 
It. IbStttllflM 0 2fre#tfS3m*»$^-7 M/«fc* 



[0 2 6 0] P/<7 Mb8B3 6 1 li. 2ffi*7"> f i^h 
B««lU»3 0 2^6«tie*tl/fc, Nf0tT)7U-Ac7)2 

5>x*hB«*£f«LT* BflH»btttUa3 0 3(C(llA 

[026 1] E4 2li, P/U. MbSP3 6 1 <D«tEK£tM 

E-rs^nv »)#ffi«a53 8 i jt, 

IUSB1 0 2^5«tte**ifcKi*^ h;Ucb^-c7){4S1f#B 
Nfflt7)7U-Ac7)2ffi#7i>'x? hB«<DlJ]$ 

X-f-j/^3 8 2(C{ii7DTS» 
[0 2 6 2] E4 3fc c fcO : E4 4c7>^#H?L,T, 

ffi«gP3 8 1 omzmmc-o^zmw?** mxt£. 7 
b-2*#n©«Bf*fyjer* «b ei 4 3 izmzmr? i> 

— A#n-1, 7U-i 4 <n> J$J:l>'7U-A#n+1CD2fiI;>|-7 
-7x7 hBfcfrA^ftfclf^s tt£*Mt8P3 8 1 tt, 
B^fctiJgBI 0 2fr5#«£;*nfc»)*'*7 hil/*»tc» 
04 4 lcfl»j*gvr <fc 3 (C, 7 U-A#n-1<D 2<g*7>>*i 
7hB«fc SJ;y7L'-Altiit1©2i^7v f i7 l-B* 
*tt**«L7\ »*««;!rnfc 2«* 7-7 x 7 hB« 

[0 2 6 3] X-f-yf-3 8 2li. 1 #S07 U-AOtb 
*tt«*ftfc21iS*7-7x7 hB»*7U-A/^U 3 
8 3-HCIMJU 2»at7)7U-A©tt**ll«*nfe 
2f*7 , v ! i7 hBfc^U-Ay'E'J 3 8 3-21C* 
tlt%» Wm\z. X-fy^3 82lt. 3#a7i2N-1 
*at7)7UW*®»*««*ftfc 2*6*7-7x7 hS<* 
tD-S-tl^n^^U-Ayt'J 3 8 3-3^S7U-A^ 

i'j383- (N-D ^rntHctatsu NSa© 

7U-A©»#ffi«*n/c2fi|*7^i^ hM&Z7ls 
-A^t'J 3 8 3-NtCdB7D-r?>o 
[0 2 6 4] ^U-A^t'J 3 8 3- 1 l*. 1 SB©7 
U-A©»*««*nfc2fi|*7v > 'if hIBtt«IB1f 
L, IS1t*tlT^-5 2fil^-7 v ; x-7 hM*ft*tt»*ff 
3 8 4- 1 ICtilTD-r^o 7U-A^i'J 3 8 3-2li, 
2Sa©7U-AcDtl]*Sfl|#nfc2fl|^-7v ; i'7 hB 
«*E*U IB«*tlTL^2ffi*7^i^hB#*« 

awsrttw 3 8 4-2 letter *o 

[0 2 6 5] HHflCs 7U-A> : EU 3 8 3-37blg7 
U-A^t'JSSS- (N-1) ©^tl^tltt. 3SB 
c7>7U-A7bMN- 1 Sa<7>7U-AcT)|Jj*«fl|S-n/i: 
2«*7*S?i^ hB«0^rtlib^iB«L, IB«3-nT 
t^* 2 m* 7'J i7h B«^«W^ttgP 3 8 4—3 TIM 
£*ttttgB3 8 4- (N-1) trj^-rtlJbHcaJTO-r^o 
7U-i,^t'J 3 8 3-Nli, NSac7)7U-Ac7)K|* 
Sf«*tifc2fii^7->"i^ hB«*K*U IB1S*nT 
t^* 2 fil^- 7 >>'x -7 h BSs^SW\f^95 3 8 4 — N IC th 

[0 2 6 6] a*^tg|53 8 4- Itt, 7U-A^ : E I J 
3 8 3-1 A^5«*S*tlfc 1 #Bc7>7U-Acrj»j$*gflt 
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wlfcJtUT. a»SB3 8 5lc#±*§-T^o S*tttt953 8 
4-2ti, 71/-^tU 3 8 3-26 % 6«*S*nfc2 
#acD7l^-A©lb*«^*n/i:2^7'v''x'> hB« 
CDBSStitlC^i&^a&fcSa^illCT, 8IJI353 8 5K 

[0 2 6 7] mmz. Mfrttims 8 4-37bMS*tt 
#953 8 4- (N-1) ©*ft^tUi, :7U-A*^'J 
3 8 3-37bM7U— 1***0 3 8 3- (N-1) <Dl^ 

©7U-^©ib**flistifc2tt:a-:75>x* hHtton 
asffi^^ »si&fca^w37ijM«*-w (n-1 ) ©tN-rnft^** 

UT, «*953 8 5K#t*g-f *>„ fi*WtgP384-N 
li, 7U-A*^'J 3 8 3-NfrSttlBS*lfcN#B<D 

«Jc*46Sttfc«*«N**i;T. «»S5 3 8 5 letter 

[0 2 6 8] 81*953 8 5 li, 17bMNS§07U-A 

JILT, «JIS-nfcBiMI*WSttfcL*LMithOt 
[0 2 6 9] C<D«fc-5lC, PAT. Mb953 6 Hi* Nffl 

©21*^1^ m«<j»sp/<x Htztitc2m*y 

El 4 1 (c«A«^rtnei9£ffi 1 0 3li, A73 

[0270] jfctc E4 1 tcitm*3Rtmtimi&W'i o 

3©«tt^S©jfiaiC-D^T, 04 5©7P-ft- h 
*#!HLTBtt8r*. 7r'y7*S34 17b£Xf7 7'S 
3 4 3©jl&31li, B3 9C7P- ^-V- hT'Bt9!LfcX 
X77S3 0 1 TiMX^-v^S 3 0 3 <fc**V?*ll5l«& 

[0 27 1] 7vf7 7 , S3 4 4(Cfc^T, P/tthfti 
3 6 Hi, PAT. Mfc<D*JI*!Sf7'r*. 

[0 2 7 2] X77 7"S 3 4 5 iCfcl^T, ^nflS-fbtttU 
35 3 0 3 H, ««W*0!)ffla**t5LT, ffiSli^T-T 
T-^ 'jyS 3 4 5 «Djffl.Jl<Dl¥fflli, @40©7P- 

tiSSg-T^.^ 

[0 2 7 3] 04 6©7P-ft- l-£#!!§L 

T, 04 5<nX7-y-7S 3 4 4©5aai::3>tES:-r?), PA 
X HbfflJWiOlfiKWTIIfflf *. Xf77S3 6 

1 tCfcl^T* »*«H*953 8 1 li, K)$«tUgP1 0 2* 

Sttfc 2 fit* :?-;>' hS«©»*«fll©fflJ!*IStTT 
*o XT-yZTS 3 6 2lCfcl/»T» 7U— A^'J 3 8 3 
-17bM3 8 3-N©^m3bMi, XYvf 3 8 2^ 



[0 2 7 4] Xt"V ZfS 3 6 3 iCjJl^T, QA7. MbSP 
3 6 Hi, Ni©2f|*7 , yi^ hffifctffaifSnfcfr 

5fr**jj£ u n may 2 ?yi * h bh*# 

T^t^t^itltzm^ XrvfS 3 6 1 JcHU* 
2{I*7vi? hSI«©«J*««CD5aSJ5«tO : 2fil*^ 

[0 2 7 5] 3 6 3Kfcl^T, NUK^I* 

?S3 6 4££*> «*(5rW-»3 8 4- 17bS3 8 4- 
NWftlfmt Nffl©207j-^v ; x-i7 HMWD*-ft* t 

[0 2 7 6] 7,f7 7'S 3 6 5 Kfcl^T, 811*953 8 5 

li, ■3M«f»**tite Nffll© 2 fit* 75?x?hM*8ll 

[0 2 7 7] 7T77S 3 6 6K£l^7\ 8WS53 8 5 
ti, ffJAHTv *ttJEttSftfcL*LMBthl£©ifc8fc£ 

BELT, *UW4I*7T*. 

[0 2 7 8] ■4i(cttj*«avrfM*£ 
351 0 3H PAX hif£ntz2fc*zf>>'j:<7 hffiH*£ 
Sic, S»lEfl|«*^-r«Ci*i«T** 0 

[0 2 7 9] J-X±W<t5lC «UEtt£8M 0 3ti, 71/ 
-AK^StiTC^iliJS^ti^tUco^T, 

ml »it«w. yytiit- ka>?^5^> k««l $ 

WAX* «R«£j£r3 C S„ 
[0 2 8 0] 04 7ti, S^Jtfftbffil 0 4O*I©- 

«3st7'a^KT»i. Ji^>1^J±5aSgl54 0 1 
ti, AftH*«SC:> *A- KA'y*^-5> KfWIffl 

m LT, HtU Lfc«fta^ifc*jB$ika«» 4 0 3 IC« 

[028 1] »SS^JtiBSa54 0 2ti, A2lB««S 

r*atJiu:«fey» a** Micatetttiviu lt, «u 

[0 2 8 2] BuJRlcWJS-r*?|-5 r v ! x'j7 

«-TSiiilR©-S^Jtaii, J-XT©14«^*T«c r&to 
*>, S^rJtali, B*©ftt«0»U=«J6LT. IM<8W 

[0 2 8 3] ftt>, 1 7 U-A©fflBtt)B0><OTs tu* 
[0 2 8 4] C©J«^, S^Jta©H*«, hu«<D->¥ 
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[0285] mmm^m^itaoim^mA 8ic^r. m 

[0 2 8 6] SI 4 8 KgVT J; olz, SSW^:jl-&Jta 

t> o<o«**u -s^^icfc^T. o s-e*. 1 

C06 - B06/v + B06/v + FOllv 



[0 2 8 7] 04 9C0m^t5l^T, 71/- A#nO^A x 6 
7Sa©B3£©B3£fiiC06li. 7U-i*«n-1©4fr5 7 
Sa£>B^©HJR{ilP06£E^7\ it (8) T^T^li: 

[0 2 8 8] 
[86] 
F02/v 



= P06/v + P06/v + FOllv + F02/v 
= 2lvP06+fiFi/v 



[0 2 8 9] it (8) ICfcl^T. iS3SfilC06^S^ia 
<DB££>S£{lM<h, BJ£filP06:£1fmf»5E<DB£4>BIR 

J:tf»«««(0BJI6<0IB«fflBtt, *ft-FtU it (9) 
JsJclfit (10) ©<fc 5 
[0 2 9 0] 

M=C06 (9) 
B=P06 (10) 

[0 29 1] it (8) *£>2/vli. il^Jta^JSr 
B**v*M&<DT\ 7U-Aln©S^6 7fl<5 
B3R0)S-&J±a(iv 0.5£&£„ 

[0 2 9 2] «Lha)<S:3tiU 5iaLTL^7U-A#ntD 
B*fiIC£2^Ii5E£>BISfiI<!:l!.£ U 7 b-/»#n©HU 
<07 U-A#n-1©BiR^P£WjR^&©Bi*fI<h 
C<fcT% Better *STiG (3) it. xt (1 1) <D<fc5 

[0 2 9 3] 

C=a • P+f (11) 

S (1 1) ©fl±. >il LT^*B£K$3:*l.*ffjS© 

^©fazjFi/vTfe^c sc (i i) 

[0 2 9 4] mmz y TZrbllr-VHvM^VZ'VH 

HttMTfcS* B^ffl^^^lRllcJgBIIL/c^^U^El 
5 0 Ic^To 

[0 2 9 5] TZ/13J%- F/^vW^'py FWNUcfel^ 

3»tm*lC» >iB LTl^? b-/»#n<DBJR{tC£2£- 
tI«©Bll6ft£:Ji,£U 7l/-A»n©^7l/-Aln+1 
<DB*filN^1*««l§EOBJJ{fi<t:S^-r C £ T\ S^tfc 

acst-nt o) d 2) <z>£oizm.m?z>zt 

[0 2 9 6] 

C=a-N+f (12) 
[0 2 9 7] &3b\ «S©*7i>'i^ htftfUtLTl^ 
<hLTIft0JlLf;:A\ »*«D:*75>x* htfibl^TL^if 
^tciJL^Tts «a<Dl!l*»v(c^JS?-t!-fcffiB©BIR 

<Dmm<&z%mT*ztiz£v, sc (8) TbMst d 

2) *»lT*C£tf?**. E4 9lcfc^ 



h^E^ODetJlcSi^T^-Sii^v it (1 0) IciS 
tt^WJS«SEroB3!Ea5B3IEfiiBti. Wmi&POAfZKZ* 
[0 2 9 8] ft (1 1) fc<fctfit (1 2) li, ^tl^n 
20©SSH*$tJ<7)7\ *©3r$THi2^j£a£;3c46* 

[0 2 9 9] -?-C:T\ ->-^>>^^rtlCfc^Tv 
» (ST * * x * h < £ <h K <fc y . BJR© 

ftfcjtfiMLfcxtfcitT^o SftffSKMrSBXOB 
KM LT, El 5 1 lc^"r«i:5lc. 2^Jta6MSI«fi<JU:£ 

[0 3 0 0] 1215 1 lcavr«fc-3fc. K/*y*^5 

3S©B*fii^^tiB*ffiM017?jMM05. fc<fetf7U-A#n 
-1<DBiSfiiP017!iIEP05TS*o 

[030 1] SdJtatt* ffllHttBlc«fc-3TJI*y, 2 
^■Jxa017bMa05tS-ro 

[0 3 0 2] buMJ##©»«\ ^{fiMlc<fcoTS% 
'J, f0171iMf05«!:*-r<, 

[0 3 0 3] ¥ffiT2^Jta*ifi<Wr*<!:, B«4>*¥ 

*Lfc£»* 2^tkali. St (1 3) 7***1*. 

[0304] ax=jm+kq+p (13) 
it (1 3) Kfcl^T> xti, 0171jM0S©^-rn^T-* 
4.3(13) iCfcl^T. jl±, aiLTl>4W®ffi 
■£0<bLfc:*¥:£fa<D<>^y?XT£y, kli. H 

[0305] m^(om^mt. sc d 4) i$fn 

[0 3 0 6] fx=js+kt+u (1 4) 

it (1 4) KfcUT. xlt. 017iM05©^-rtL^T'* 
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So iC (14) fcfel^T* jit. >±BLTL>*Si*<Dffi 

[0 3 0 7] fflTLtf. 5 x 5 SiJROjlilRfil 

m.q.p.s.u fc<fcriua3 6o©£»£^tritl;:&Tfc): 
^Zl.h^cfcU. &m£. 6^(D&mzttLT. 250) 

[0 3 0 8] Sz-w^^rtlCBuiS©^-^'^!^ 

[0309] -r&fc-Sx it (3) ©ea^m i mz-oi^ 

7\ &£rr*it (15) ic^-r<fc5lc, Sn-JtS 5 — SET 

fe^tjSiecr^<b<btiCx it (3) <ofem©S2«ico 
ut, &arr*5t (21) k^-t^-sk. hus^ek^o 

[0 3 10] >I^aicSr«iii3R<Diii3S{ifc<fcO : WJR 

< = 

[031 1 ] s-&ita6% mrsi&mzts^T. -st-s 

StiftftlTfci* Setter «u a (15) T'Sftl?. 
[0 3 12] a=n (1 5) 

[0 3 13] El 5 2lZ^r^^>lz. \lt, iiaLTl^* 

it (1 5) Kfctt*rrt*. -S^J±a(0jfiffiMiT»5tlll 

[0 3 14] Ox-y^Xitiv BESOT**^ nfi, * 
[0 3 15] jg^Jta^it (1 5) 

t*x 1 ooD^aTSii*n*» ei 5 2 ic^-r^jicfct> 

5 0©iEJRKttT*5 0©;l£-J£al+.. 1 o<D£» 

[0 3 16] El 5 3lcSr¥ETjE^iba^jfi(«-r« 

it (15) fcVSilcSKSLT. il-&ibati. it (1 
6) T-a*ft£= 

[0 3 17] a=n (1 6) 

EI5 3tCfcl^T> itt, : ,i3LT^*mmcDtfLW*0t 

[0 3 18] E15 4lc;jvr<J:-5UU tjM- KA-v?-?^ 



3R(Diii^I^#triii3RfilM0171iSM05. 33 <fclj\7 U-Z»#n 
-1 <DSI!l<lP017bMP05Ta5 5„ 
[0 3 19] -S^itati, ^fSfiiBlcJ; <h3£{« 

[0 3 2 0] HuSfiE^©ifai*v ffiHttWcJ:5r— J6£ 

[032 1] El 4 9 IC^-T 7 L/-A#nlc33l^ 

Tv C057bSC07^O^T^ -tft^tls JC (17) 7!>Mit 
(19) tf«4t«. 
[0 3 2 2] 

C05=a05'B05/v+f05 (17) 
C06=a06B06/v+f06 (18) 
C07=a07'B07/v+f07 (19) 
[0 3 2 3] Bu£©fiE#©?Qtf)fifi!T— -r^fc 
"6. F017^F03jb^Ll^<!:LT\ F017l)SF03^Fclca* 

jft^^ctiC (20) ffflfflr*. 

[0 3 2 4] fx=Fc (2 0) 

a (20) icfco^T, xi±, ^TSriRi^xaB^s-ro 

[0 3 2 5] 7j<^(Rl©-<>7 r y^X<tU j*. 
^m^lS)CD-r>5 r >y'7X<»:LTa31-ri.<i:, it (2 0) 

It. it (2 1) i:$It5e:im5. 

[0 3 2 6] fi.j=u (2 1) 

&3b\ it (2 1) iCfc^Ts it (2 2) ICotTJ:3(C. 
FcfcutSafTV*., 

[0 3 2 7] u=Fc (2 2) 

[0328] r&fctK msma>m»o>natfissrv— mt 

^•5ififla*it (2 1) T'Sfit6 s ?$4c 
[0 3 2 9] S^ttatfifi«(ca3^T— SET*y» B3* 

it (3) IC % it (1 5) fccfctfit (2 1) *ftAU it 
(2 3) 

[0 3 3 0] M=n • B+u (2 3) 

it (2 3) li. n*5 <fclf u<D 2 OWSa^^tJo 

[0 3 3 1] S^ita^^to^fctolCliv £»CD»£2 
•30>£3:T\ ffiBSIiS«©iiiJIE<3!)ffliJRfit*St (2 3) Ksft 

BiiRa)ja^(CiiiJSlc>»JS?l±Tx it (2 3) IC^CS-T* 
lE^S^lc, iSJiffiM^fciiiiimfilB^iS^L, mmm 

M$ /ctiiESRfiiB A^tSS* n/i:«»OiE^I^SIt**'J^ § 

[0 3 3 2] ffljjltf. £S LTtN*Hi!E©7k¥^rRjO'r 
>7'y^Xi?0tL SS^lpXD-Ox^^xj^O.!: 
U >iaLTL^ffiil!E^jafil<7)3X3CDiiiJ?lCOtNT> 
it (2 3) lCiH3RfiiM^fcl±®3RfilB^sSS-r^i:> ^ 

(2 4) TliSit (3 2) 

[0 3 3 3] M-1,-1=B-1,-1 ' n+u (2 4) 
•»0, -1=Bo. -1 ' n+u (25) 
M+1.-1=B+1,-1 • n+u (2 6) 



(24) 



2003-1 6446 



M-1,0=B-1,0 ' n+u (2 7) 

Mo, 0=B0, 0 * n+u (2 8) 

M+1,0=B+1,0 • n+u (2 9) 

M-1,+1=B-1,+1 • n+u (3 0) 
MO, +1=B0, +1 • n+u (31) 
M+1,+1=B+1,+1 • n+u (3 2) 

[0 3 3 4] 2 0©S»ufc<fcy : nH:3>fLTx 90<7)iL 
SC (2 4) 7iMS; (3 2) &1Q&?&<DT\ it (2 4) 
Tb^it (3 2) Z&hmm7£?m<Ztlz£V. 20© 
^Sftufccfc^n^^tt^cl^A^T^^o 
^©S^Jtali, S (23) fcfcl^T. StifnlC^JS-r 
So m»Snfc2o©^«ui5J;0 : n<D5-6. £ 

[0 3 3 5] it (2 4) ttSit (3 2) (CttlSTSSlfE 

tt5SStau:^3:ftSli*©i5JRfil£B<!: LTBlfELfc 

«ic£Sft«»*» titcnyytm- 

[0 3 3 6] 04 9lc5**\ 7U-A#nCDAA 

aR»S*§-§\ 7 U-i*#n<DlilSCDC0471)MC08, ££1*7 
U-A#n-l£DiIi£<D®XfiSP047?jMP08jb\ jBJDWEMc 
sfi^ftSo 

[0 3 3 7] ESOlC^f. 7U-A#n<D7 7 >*/<— K 

7 U-A#n<D®«tDC2871jSC32, fc<fctf 7 U- 
A#n+1 ©il JS<Oil *filN287}MN32jb\ IE*!i:£f§ittcf8^ 

[0 3 3 8] a/{-K/tv*?5*:/K** 
tCWlS-r^tx^fflfSt*. ft (2 4) 71>S5t (3 
2) fcfcCT* «=CiU B=P<fTSo — 7>t>rf- 

it (2 4) 71)Mit (3 2) fcfcl^Tv M=C£U B=N 

[0339] <fc unite*) icii. Hsstcsr, 

afcJtajTS.!:^ WTOit (3 3) 7bm& (4 1) 
£TS*lSo -££tta£»Jti-r£SX<£BJ£<ilH:. Mc5 

[0 3 4 0] Hc1=Bc1 • n+u (3 3) 

Mc2=Bc2-n+u (3 4) 

Mc3=Bc3-n+u (3 5) 

Mc4=Bc4-n+u (3 6) 

Hc5=Bc5 - n+u (37) 

Mc6=Bc6 - n+u (38) 

Mc7=Bc7-n+u (3 9) 

Mc8=Bc8-n+u (4 0) 



Mc9=Bc9 • n+u (4 1) 
[034 1] 71/-WnCAn- KM'-v7-?^'7> 

mzsznzmmom-sitazmhrzti?. it (3 

3) TIjMit (4 1) tCfcl^T* y [s-L.#n(DWmz*lfc 
TS. 7U-A#n-1tDiii*©W*«a©iiIJR©BiXffiBc 

i7!)MBc9tfH£fB*nSo it (33) TbMit (41) 

2 0©£»ufc<fctfnl::;ttLT. 9 0<Dit. it (3 3) 7b 
Mit (4 1) *^tSr*©T\ «'h g <£<h# 

[0 3 4 2] El 5 s icijvr* yyfn%- K/W 

T©it (4 2) 75^ (5 0) ^5lT StlSo S^iba 

[0 3 4 3] Mu1=Bu1 • n+u (4 2) 
Mu2=Bu2-n+u (4 3) 
Mu3=Bu3-n+u (4 4) 
Mu4=Bu4-n+u (4 5) 
Mu5=Bu5 • n+u (4 6) 
Mu6=Bu6-n+u (4 7) 
Mu7=Bu7-n+u (4 8) 
Mu8=Bu8 • n+u (4 9) 
Mu9=Bu9-n+u (5 0) 

[0 3 4 4] 7U-A#n©7>*/<-K/\*7^^7^> 

Fmmz^znzwmn^stta tit. it 

(4 2) 7MESC (5 0) iCfcl^T. 7 U-A#n<DiIiJSK 

fi|Bu17!)SBu9<)^ffl*tlSo it (4 2) 7bSit (5 0) 
It. 2OC0£#u33«fcTj : nKfctLT,. 9 04>its it (4 
2) 7bMit (5 0) tf*tSSTS©T\ «<he*2rW*< 
C<htfT?So 

[0 3 4 5] «/jNgfi^jlfflLTS^Jta^ll 

air s J: t> Mttw^ni^iftB^r «o 

[0 3 4 6] |RB^ODf!Sm©rc«>lC. (2 3) CDnfcwO 

.tsgtu u^wii:*ii-rSo iq«ic (23) aymz 

mzmZaOt, u(c^Sfi|1*a1<!:S^-rSo 
[0 3 4 7] 5t (2 4) 71j^ (3 2) CD*:¥7d 

[0 3 4 8] -f Vx-y-S'Xifc.ttf-f Vt^-^Tj^i o 
•y^Xj. fc.fctM'Vyv^XIrtDHflM** St (5 1) X s 

a?nSo 

[0349] 

k=(i+1) • 3+(j+1) (5 1) 

[0 3 5 0] &mek*%m?Z£. it (2 4) 71>Si£ 
(3 2) It. it (5 2) So 
[03 5 1] 
[»7] 



(25) 



1$Bfi2 0 0 3-1 644 6 



Mk = "2,ah'wh + ek 



(52) 



[0 3 5 2] it (5 2) Kfcl^T. kit. 075M8£>g 

[0 3 5 3] it (5 2) #6. it (5 3) 

e k =Mk -^ah *wh 

[0 3 5 5] £iIT\ «'J\g»«*»BT*fctt. 

<&gai?DE*se (5 4) tc^Tctdtctc^is-r^o 
[0357] i^sft^jucfe^/ctticii, mmonmm 

= 2*2^^ «av = o 

(5 5) (5 3) *f<£AT*£» S 



[0 3 5 9] SC 

(5 6) *lf*. 



[0 3 6 1] it (5 6) ©vKOSThtil ©Sia^T 
ttfrl ^£ftALT*#6ft£2O0>itJb^ wh (h=0, 
1) £5R«>* 0 

[0 3 6 2] W±<Z>J:-5U:* ^ttenfdS^TS^wO, 

*o 

[0 3 6 3] Z.O&51Z. S^JtWaiffil 0 4li, fi^ 

[0364] SSlC •> + y £ B#HrtlClWSG>* 

SfSHSKUcfcU. ffilHififlMcfel^ tMM)J*#«>»tf 

[0 3 6 5] E5 6lC^r<fc5lc, K/^>^^5 

3S©iliJtfii*^tJiSi!SfilM017l)MM05. iS<fctf 7 U-A#n 
-1 <Dli3RfflP01^jMP05T^?)o 

[0366] m&it a it. mmmz <fc s r — * <t ififtt 

[0 3 6 7] tftJtJ&#<D*Hi. ffiMttmcfcoTJl* 
U. f017bMf05<!:«-ro 

[0 3 6 8] atf— JEtififtfr*. Tlttt* Setter 
M-1, -i=B-i, _i • n+(-1) • s+(-1) • 
M0.-1=Bo.-1 • n+0 • s+(-1) • t+u 



[0 3 5 4] 
[»8] 



[0 3 5 6] 
[»9] 



(53) 



(54) 



5T, it (5 5) *aifcr«fe5»cllv**»*. 
[0 3 5 8] 
[»1 0] 



[0 3 6 0] 



Wh) = £ fly ■ 



M/t 



*SC (5 7) 
a=p 

[0 3 6 9] 
"6. f0175S 
fx=js+kt+u 



(57) 

f05£i£ (5 8) TS-To 
(58) 



t+u 



xt (5 8) Kfcl^Tx xfcfc, 017bM05©^rtl^T*» 

[0 3 7 0] d<DJ:5lc-r*:ii:T\ flX.t& ^PS>afi5 
tf>5 X SBIRtDiElftfil^ p,s,U *3 t fctfu0 4O©g» 

KttLT. 2 5©SC6Mf6tl*„ »6nfcSC*»^a* 
[037 1] fljittf. £M)£Ba>5 x 5M71$]ttf 

«<= 

[0 3 7 2] WTv 3 x 3<&SiSM>2IWjffl3&K33lt*ffl 

[0 3 7 3] aamRjcwr^TkT • sn-ox*** 

3X3lC33l^T, xt (5 9) TbMxt (6 7) £>J;5U:9 
[0 3 7 4] 

(59) 
(60) 



(26) 
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M+i,-i=B+i, -1 • n+(+1) • s+(-1) • t+u 
M_i ( o=B-i r o * n+(-1) • s+0 • t+u 
Mo, 0=Bo, 0 * n + 0 • s+0 • t+u 
M+1, 0=8+1,0 ' n+(+1) • s+0 • t+u 
M-i (+ i=B-i r +i • n+(-1) • s+(+1) • t+u 
MO,+1"BO,+1 • n+0 • s+(+1) • t+u 
M+1 F+ 1=B+1,+1 • n+(+1) • s+(+1) • t+u 
[0 3 7 5] it (5 9) 7b2iC (6 7) lCfcL>7\ 40 

T\ «'J>@^CC<fet)40©^SSu,s,u tS&XfnZmtb 

It. it (2 3) IC331/>Z\ rT-Si. Lfctf^T, &tb 

[0 3 7 6] it (5 9) 7bMit (6 7) icMTSIi 

EEK^trtt^lf^ *fctt7 7 V*/<- K/W^y^V 

K^ic^sn^a^-^n^mcWLT. iE*i!7D*iit 

[0 3 7 7] 04 9£=V*\ 71/-AM^)^ 

5R46^J*^-x 7 U-/*#n<DlI3R4>C047}SC08, ^.ttf^ 
U-/x#n-1 <7)iIj£©iIi£{lP04712P08;b\ IB&frgitK 

Mc1=Bc1 • n+(-1) • s+(-1) • t+u 
Mc2=Bc2 • n+0 • s+(-1) • t+u 
Mc3=Bc3 • n+(+1) • s+(-1) • t+u 
Mc4=Bc4 • n+(-1) • s+0 • t+u 
Mc5=Bc5 • n+0 • s+0 • t+u 
Mc6=Bc6 • n+(+1) • s+0 • t+u 
Mc7=Bc7 • n+(-1) • s+(+1) • t+u 
Mc8=Bc8 • n+0 • s+(+1) • t+u 
Mc9=Bc9 • n+(+1) • s+(+1) • t+u 
[0 3 8 2] :7U-A#n£>*A- \? t%y O V^^S F« 

miz-sztizwmom&tbazntiiTzti*. it (6 

8) TbMit (7 6) 7 U-/»#n©IIiS5K>t>fj£ 

mm&cwmm-i-tiz* it (6 8) nma. (7 6) it. 

4 0©£»U:*tL7\ 9 0©iL it (6 8) TiSit (7 
Mu1=Bu1 • n+(-1) • s+(-1) • t+u 
Mu2=Bu2 • n+0 • s+(-1) • t+u 
Mu3=Bu3 • n+(+1) • s+(-1) • t+u 
Mu4=Bu4 • n+(-1) • s+0 • t+u 
Mu5=Bu5 • n+0 • s+0 • t+u 
Mu6=Bu6 • n+(+1) • s+0 • t+u 
Mu7=Bu7 • n+(-1) • s+(+1) • t+u 
Mu8=Bu8 • n+0 • s+(+1) • t+u 
Mu9=Bu9 • n+(+1) • s+(+1) • t+u 
[0 3 8 5] 71/- U*n(DT>t>J$— YKvQV^tfs 



(6 1) 
(62) 
(6 3) 
(64) 

(65) 
(66) 

(6 7) 

[0 3 7 8] ElSOl^-Tx 7U-L>ln©7>*M*-F 

Z>m&. 7 U-Zv#nOiOSE(7)C2871>MC32. ^71/- 
i*#n+1 <7)iiilR©iii3RfiiN287iSN32*\ iESSTDigiClcia^ 

[0 3 7 9] ffc^* A/N-KM'^^fVKlia 

izm&tz^Ti^m^ziii*. it (59) nms. (6 

7) IztS^T. M=C<tU B=PfTSo — 7d, TZ/i3l\- 
S\ it (5 9) TlSit (6 7) Kfcl^T* M=C<tU B=N 
[0 3 8 0] ZVmtemclt. ffilTttfx 0 5 5K=V3\ 
aZnftTZtl*. J-XT<Dit (6 8) TiSit (7 6) 

£iTSti*o 'msttazmarzmmcDmxmt. m c s 

[0 38 1] 

(68) 
(69) 
(70) 
(7 1) 
(7 2) 
(7 3) 
(74) 
(75) 
(76) 

6) tf*UST*4>T% S'hSfl;£TfS< Jr<t#T-**o 
[0 3 8 3] E5 5lC^-r, 7>*/\*-FAy^^7^ 

T<Dit (7 7) BMit (8 5) tfiTTSn^o jg^Jta 
^»da-T*iS*<Diiii!lfil«> Mu57fc3= 
[0 3 84] 

(77) 
(78) 
(79) 
(80) 
(8 1) 
(8 2) 
(8 3) 
(84) 
(8 5) 



(27) 
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(7 7) JiMSC (8 5) Kfcl^T, yi^-h.*n(Dmmiz 
ttfct*. 7b-/x#n+1©li3R©WJR1ifeE<7)Bi3RcDiiilR 
fiBuUliMBu^ffiffli-nSo i£ (7 7) TbMiC (8 5) 
It. 9 0©iC. it (7 7) TiSxC 

(8 5) tf»JST*©T?» «/he*S?»<Citf?* 

[0 3 8 6] R'hg^&iSfBLTjl^jtafcj* 

jut* J: y ju*wa*i«*iJwiT*. 

[0 3 8 7] sftEE<7>f8*a>/j:#>K, n.s.t, *J<fcti : u<D4 

■dot^is*, -s-n^tu wo.wi.w2, fcjctfwsissr 

£fc> n.s.t, £<fctfu©4O<0XSHCjb\b x *flB. i. 

3 
hmO 

[0 3 9 3] jC (8 7) IC&I^T. kit, 07}M8<D£ 
[0 3 9 4] it (8 7) fr£>, iC (8 8) *«<C&tf 



e k =Mk -Itah'wh 



[0 3 9 6] CCT\ ft'J^SHa^iMffir^Ti:^ ISM 

(D&mmzjZ (8 9) tc^-r^^tctc^ft-r^o 

[0 3 9 8] ISM^g'jNlCft^TctolCli, KMOg^fQ 
gE -2TC. -^ 4 - 



[0 4 0 0] it (9 0) ICS; (8 8) =£tf;AT*<h, it 
(9 1) 



[0 4 0 2] it (9 1) £DvtC07bM4<7)S»©^-rtl 
*M ^£ftALT?#6ft*4 0£>itfre>, wh (h=0,1,2. 
3) *5R46So 

[0 4 0 3] ZL(D£5lz. 5Ri65tl7cemT^5wO, T 
[0 4 0 4] ^©.fc^lC, S^JtHtUSBI 0 4li, a 

5 s -: fa^$5«^ S^ifcHtilSPI 0 4li, S^it 
a tf&mziS^T— £7*5 y , B55£>J&#<7)fa#— £7 



[0 3 8 8] it (5 9) TbMit (6 7) 

iSxa-f yf y 5 x i is J;imi!7D[p]£>-i' > 9 v <? 7. j £>*i 

[0 3 8 9] 0?y^XiJiJ:y-fyfy^j?10 

y^Zj, 3$<iilf-<> : 7 : v<77.k<0&imit. it (8 6) 7 

[0 3 9 0] 

k=(i+1) • 3+(j+1) (8 6) 

[0391] mmekznmrzt, it (59) jiMit 

(6 7) It. it (8 7) lcW1*&?L2>Zttf-?ZZ„ 
[0 3 9 2] 
[»1 2] 



[0 3 9 5] 
[»1 3] 



[0 3 9 7] 
[»1 4] 



7, it (9 0) fcSSfcT^eicwV***!)^ 
[0 3 9 9] 
[»1 5] 



[040 1] 
[»1 6] 



fc = 0 #1 = 0 A = 0 



(91) 



[0405] hs at. mmm^itim^4 0 1 comm 

^TT7oy?BT-«5„ «Sil^J±fiaSgB4 0 1 KA 
2l*nfcB«tts SSSB4 2 1 fc<£tf£L2^9S4 2 2 

[0 4 0 6] Jl^lElK4 2 1 It. A7DiS«£17U-A 
ffiEf-t*. £La,*954 2 2\zm&?*<, £Ui*354 
2 2 IC, \*>Wmt LT7 U-A#n#A7J**l7^* i: 
ilSSK4 2 1 7U-A#n-1*SLii^gP4 2 
2 icttlft*-*. 

[0 4 0 7] £Li2^g|54 2 2li, Suiter 
iSJR£>j£tea>iIiiR£>iIiiRfiS, JS<feI>'7U-A#n-1«)ilijR 
fit*, iESi^SlClS^-rSo ffl7Ll£. SL5i^gP4 2 
2ti, iC (3 3) TiMiC (4 1) IC*^T, lESS^S 
iCtciiiigfilMciTbMMcgteiifSii^fiBciTliSBcQ^S^r 
* 0 £L5i*SB4 2 2l±, Si3S{i^l9;^*nfciE^g 



(28) 



*f IS 2 0 0 3 - 1 6 4 46 



5e*;H!ISB4 2 3l;:#ttS-r* 0 
[0 4 0 8] g?HgP4 2 3«. SLii^gB4 2 2^6« 

hfcjtsa^UAaiaT*. 

[0 4 0 9] dCD^^l::. }6^;1^JtiaSg|54 0 Hi. 

4 0 3lcQt1£?2>Zttf?ZZ« 
[0 4 10] £3b\ JtSS^-Jt5QSgP4 0 2li, JfJta 

[0 4 1 1 ] is 8ti. a^ikffifcgin o 4©fl$4>*»$ 
^St7P7^0T^5„ 04 7tc5VT*&<!:ra«<&8B 

[0 4 12] 3MJRgP4 4 1 It, SUS&Hf £g|J 1 0 3^64* 
*e**ifc«»*1t«*»fc, K/^y-5"? 7r>> KfS 

iiilS^«t^jl-&i±ffiSgP4 0 1 tc^T^o ilKRgM 4 
Hi, «4Stt£tf1 0 3 6^em*tlf;:«i^Etf?8^S 
tc, 7>tin- M'^^O K««U:Sr*iSi*fc 
J:U\ znK^T*^7U-2*£>iIi*^JiSa-&J± 
5QSgP4 0 2lcfit|g-r5o 
[0 4 13] jMtRgB4 4 2te, ^JsHt£§B1 0 

K-r*«^ OT^^Jt^S^-Jt^SIRLT. S^Jta 
icWtU J*ilt**iii*fl«W»»aicJB-r*ii^ 1 
T-fc^J&ta^JtfcailRLT. Merita lz&m?Z<, 3S 

> K«ceirs«^ ££a*ttnwM o i 

JttS;I^J±5aSg|J4 0 2A-6«tS^nfcJt«-S 
^J±*>8tR LTS^Jt a ictft^-r^o iHRSM 4 2 li. 
SUsStiMgfcSKjgiR LTf&5£ L/cS^Jt a *iU7J-T%o 
[0 4 14] C<0<fc-51C. 05 8 lC^-TftfiiD«!J5E**-r 

ss^Jtuajsu 1 0 4ii, mmvsztizmmmicm-s 

[04 1 5] 05 9<0:7n— ^-V- h^#KSLT, 04 
7 lc«US«^r S^tbllttiait 1 0 4 OBdJt a ©JldtStf) 

tiiSPi 0 4H. liisE^sui o3fr<z>mi&*nrzmmm 

5Q.SSB4 o 1 li, 2jM- K/W*?^'5> K*«lc*fjSS 
tU Lfc«^il^i±«S^it;*Sg|J4 0 3 fcflaftT*. S 

^J±«i^©3ilt©5fis©p»fflii, 0 6 o ©7 v - 

[0 4 16] 7.7 1 ^^ > S4 0 3tCfc^Tx Jfc^a^itJia 
USB 4 0 21*. 7>t)rt- K/t***5«» K«tt(C» 

jet stf^icj: y ftca*Jta>aii«>uas* m? u 



[0 4 17] X7 1 >yS4 0 4lCfc^T. S-^JtliajgB 

frSfr**UeU 7 U-ix^WC-Pl^T. »&Jta*Jt 
^LTl^C^W^jft/cif^ XT<y7S 4 0 2KK 

So 

[0 4 18] T.x->7S4 0 4U:fcl^7\ 37 U— 
77S40 5 kit*, X&JtSUEff 4 0 3 li, WRtf. 
SfctiT'VS/t- K/ty*4f5*> K^Of-rnftHC 
1fftt«S£* S^ttaSKJET*. adifc*3£8M0 3 

£\ 1«a^Jta(<:BXU »*£a:*IBJIStMi;t- K 

4 o 1 ^6flae**ifcj(Bea*ib*a$]±aiEiftftu 

bt**^ augaftJUGssM o 2frs«w*hfeit 
jEa*tt*a*ttaKweu aaJiii*i7-r*o 

[0 4 19] CO«fc-5lt, a^ik»tti8Pl 0 4li. fHE 

[0420] 058 KttJ$&5%r a^ltlltilffi 10 4 0 
a*tta©WilfiD»JIW:* H5 907P-ft-KTKl 

[042 1] *lc, 057 (cttj£*aVr»£a*JtU9 
HP4 0 1 ^3/^- F/i7^?7 0>FIiSEI^lS 

T -5 « x i UC J: * a^itJt^WiQS^ 0 6 0 W 7 □ - 9- 

[0 4 2 2] Xf7 7'S4 2 1 WT. SLii*-SP4 

HK4 2 1 fr6tttt$ft«BMkt;:d£ft«Wltfl£. * 
/\"- Ka-^^^^V KWttO^^HcajSrSiBl* 

[0 4 2 3] X^>^S4 2 21C^T, ttCS^ttffl 

SSE4 0 1 it. trnttezwrnc-o^Tommtm-TL 
y. jEawsscNOHafiiroiss^JBS^nyar. 

[0 4 2 4] Xt»7"S4 2 2I£SI^, S^fftilS^iii 
7ry7"S4 2 3lcJ|^ a»SP4 2 3tt, ili3R€ 

t» *a66tifc«i«a^tt*m*r*. 

[0 4 2 5] C(0i3t, H5 7tc«rt*Sr*3£a* 

jt«issB4 0 1 it. xtimm^m^ itxmttaxmm 



(29) 
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[0 4 2 6] T>l3tt— F/SvW30> KtgiSElCfcKS 

[0 4 2 7] ftfc\ W*lC74JSr^*7'v ; x'7 HbmL 
-BlcBl^TVSd:*, K££*JtU3»4 0 lf*« C 

«flMWC(z»fsr«B«tfJBmft(ciift«ib»« 

^A/Tt^Si*. JtXSdJtASflM 0 1 14. B£«jg 
lcBf*B*UdttJSr*BB£ LT, »* icfcfoSLfcB 
**>1JRLT. ±ifi©iOS*BfTT*. 
[0 4 2 8] Z<D£5lZ. -S^Jt»ffigP1 0 214. «W 

«sic «B££tt&r«i*ttft?fc«s4£fca«)idj 

[0 4 2 9] a*ita*sj«-r*cticj:y. »1/>TV 
KE»ar*B«(cd*ft*»*#->-oif 

BSSlLfcSX'?* BBBfc:*Stt*IMW9B#£»B 

omx t z km? * z t & Ritgic ft 

[0 4 3 0] B*Jtatt:S^TB«**J8?tl 
& Btt»*BBl=J«LBLfc*3ft«l^Tl^**7' 
5>x* hOXtf- Klc-&t>-SftIEL^i&*/1?-!r*dfeB 
«*fP%C<t^RlliHcft5 0 

[043 1] *(C buJRWM^JKISP 1 0 5 lCOl>TIS^ 
r^c MJttflHtMKftl 0 SOfllfiEO-flJ* 

St7a^BT65. bu*»»#B8P1 OSfcttB* 

tir^xtimmt. #n»6oi. 7<7f6 0 2, 
tfx-r-y^e o 4ic«tg^n*„ a/t-K/w*^* 

> KB****** fcjuwva/t-K/w*^* 

> K«i*n4r, Bttwean o 3 3Q»s«ae*ftfc«« 

mmit. x-r->^6 0 2ic«*g*+i^o w**«*^ 

[0 4 3 2] S^itJUiJgB 1 0 4fr5«*S3r*lfdl^J* 
a 14, ^WtSP6 0 1 U:«B*n*. 
[0 4 3 3] «Hf60m t */«-K^'^7~77> 

SP6 0 3 fcttBT Ztt «>IC, A2)B«frS«*<DJ«# 
[0 4 3 4] 602lt BBBBSCTTBtiEfll 

«*sic« m»ic»i&r*BBtfA2jSftfc£*» hi; 



Sft, A7]B«fc***iSlfl»fc»JST*B*®**$ 
fi£35 6 0 3UMKBT*„ 

[0435] X-T v ^ 6 0 4 14, W*fWC*CTr«ttflt 
tt«S(c, »*fc»l6T*B«tfX*>*ftfc£*, BflL 

EEgP6 0 5ltfltJiS-r^ o 
[0 4 3 6] ^SP6 0 3tt> tt8tgP6 0 1 fr5«»* 

nfcB»fc»(sr*«$!K x-r-y^e o 2 6^6«*&*n 
^«L7fcia«*»B«*a*r*. bb*b&s4HHk 

£l4S«Lft^<DT, ^SMS6 0 3lt B*lC 
fcfJE-ra&tt^, NBKttBTSBB&KltfBfleBlV 
£ffifl§LT, tifltB&B««dttrs. 
[0437] ^fiEgq 603(i, B*J$4*li«<D£rt0>n 

s©««jfc»fTSft**JWffc©»® casi^T* ftis lt 

7 U— A* ^ 'J |c£T<&B«Btf 0 T»*B«£tt 
*AL, «Hftrt»B«©*ja<0««(cfct'»T. BJtiKftB 

ct»*) -r^o Sol $a»6 0 3tfaj* 

f*BijJRfiE»B«©(*g. ttMHflcttJfirSBBlcU:. 
B3Rfii<!: LT 0 tftSiJntl^. 
[0 4 3 8] $J«S 6 0 5(4, #81956 0 1 frSfltieSr 

feW»U:»*6-r*B**»U:» «*fiE#B«*^JSL 

t, *«Lfc»»«#BB*m*)T*o *MK£Bft 

W&ttHIUl'OT, £f£SP6 0 5l4, W 

b»*b«lt» »bb»b«**j5M-*. 

[0 4 3 9] £fiESP6 0 5(4, »fiE#B«<&^J£<Bffl 

7 U (C^TflDBBBtf 0 T-fc*B«*tt 

MU W»«»B«©*JaW>«Bl^^:fet^T» **fi£»B 

(±»#) s£ot> *j*aj6 0 5tfa* 
■r*«*fiE»iii«©(*g, Bunis®ic*frs-r*Basi;:i±. 

B3)?ffl<t LT 0 tf««*nTt^*. 
[0440] E16 2tt. BuftW«^«ta51 0 51CA733- 

n*BuJRfiE»B«fc<fcu : wsfi)6»B«^^-riaTS*„ 

[044 1] E6 2 (A) 14. $5*«*l£B«0>«£H 
E16 2 (B) (4x @62 (A) lC74l5T^lu* 
mciTilX. WJR^JsElcJS-r^BlS. SJtfSd 
*Wc«r*BII6**<5l X0B**^B^U:B 
BLTt^^UB^r. 

[0 4 4 2] E6 2 (A) fcj;0 : ia6 2 (B) lC^r«fc 

•pic, SuS««»«tg|5i 0 S^StliTD^ti^Wmm^iii 
«l4s WSISiaicJi-r^iilJE. £<t:Cf-X$ffilCfl!>BX(c 

[0 4 4 3] 1216 2 (A) 33j:0 : E16 2 (B) (C^r<t: 

am. Su«w*»»ia5 1 o 5 6^sai7D*n*suMm»iii 



(30) 
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[0 4 4 4] m-&mM,a>wm<owmmtt* susws^m 

ft*. #Kt3-ft7t«iS<7>f&#l4. 1f»fH*(=BTSB* 
fcfclc* Sg^Ii^MT5„ »«tfftfcB5*<WS 

[0 4 4 5] c<D«fc-5fc. Hu5fi£#ili«i4, WMWlc 
ttJfcrailJiSWililSffitfO.fcStu iufHSSElctttSr* 

tflSSJnSo BUSK* If HMWlctt 
JS-r*H*©lI»l#0t*ft. tt»««(c*K&T SB 
*feJ:tfa'&a«t=»B:r*lIIRt=*i»«>**Hil6«« s 

»£*ft*. 

[0 4 4 6] 5«ISP6 0 1 tf«TT*» S««* 

[0 4 4 7] H6 314. E*©£fr6felC^»)-r*^-7' 

6 3 l,ZzK?mfcO> : E : rMZt5^T. tuR©lb*«vli 4 
T'25'Js ffia^lUftU. 4£SftTV*. 
[0 4 4 8] 7 U-.L,#nlCfcl^T. *t:£©BI£, fc<fc 
4«B71)S1 SfgtDIflt WJR£DfiK#© 

CI 5=B1 5/v+F09/v+F08/v+F07/v 
= a 1 5 ■ B1 5+F09/v+F08/v+F07/v 
= a 15 • P15+F09/v+F08/v+F07/v 
CCT* a15(4. y\y— A#n<D£6 N 6 1 5SBtf>B*£> 
a*Jt?**. P15te, 7b-^#n-1<DfiA^S1 5#B 

[0 4 5 3] it (9 2) 7l/-i*«n©Sfr61 

5#B©B*©H5M©J5£#©fafi5(4, a (9 3) t» 

S-ft*. 
[0 4 5 4] 

f15=F09/v+F08/v+F07/v 

=C15-cr15-P15 (9 3) 

[0 4 5 5] 7U-i*#n<D£fre> 1 6SBOB 

*©H»©«»©«f16«, 3 (9 4) TBStu 7U 

-WnUDSfr61 7#B©BJS©8I*©J«#©fnf17 

14. SC (9 5) T**ft*. 
[04 5 6] 

f16=C16-a16-P16 (9 4) 

f17=C17-a17-P17 (9 5) 

[0 4 5 7] C<D«fc-5lC. a/t-K/ty^^VKfi 
«c«T*BB©BJMac$Sft*B*<>WS#fc«:, 
a (9 6) TH-»*ft*o 

[04 5 8] 

fc=C-a-P (9 6) 

f02=F01/v 



7b-A#nlC*3^Ts £^61 1 SBTbM 1 3 
SB£Dii£l4. »*©J*»4iJ:tfm»<Dja$MedaK * 

1/>T. &S>*6 5#B7bS1 0#B<DB3R14. Byj£©J5£# 

[0 4 4 9] 7U-A#n+1lCfcU^Tx 1 SBTbS 

5#B<Dil*v feJ;lfiE!b^6l 8#a©iiiiRlix «j£© 

fcl^T, &fr668B7}M8#B©SiKl4s «j£©E£# 

K^HSKM*-*. 7U-A#n+1ltfc^Tx SfrSI 5S 
B7SS1 7SB05BJR14. W»fflJ*#*SJ:tftMlflWB# 
a/t-K/W^^SVKBiSlcBT*. 71/ 
-A#n+UCi5fT, £fr5 9 8B71jM1 4SB£>BJS 

[0 4 5 0] 06 414. A/^-KAv^^'JVKW* 

A#nlEfctt*B*©*ft* , ftfc»JST*»*JfcT**o 
■ 6 4(c£t^T« &ft»S1 5SB7bM1 7SB£DiE3R 

[045 1] 37U-A#n£>;fiEfrS 1 5SB©iSaS©HiR 
fiIC15l4. a (9 2) TBSft*. 
[0 4 5 2] 



(92) 

Pte. 1 obu6D7 b-A©. fctl5-r*B*©BXteTa5 

[0 4 5 9] 06 514. ?>AA-KMy^7"7f >K 
ITOU:ST*B«#SM*©J^**Mir*»Jl*Bttl! 
f*BIT**„ 0 6 5Kfcl/>T. cr17bMa18(4. 7 
U-AtatcfcttSBB^ft^ftfcttJCTiB^itT* 

14. 7>t>J\- FUvW^Vs KB«U:BT*. 

[0 4 6 0] 7U- A#n©£frS2#B©BJIS©Bi!tfii 
C0214. (9 7) ?$*nJ. 

[046 1] 
C02=B02/v+B02/v+B02/v+F01 /v 
= a2-B02+F01/v 

= a2-N02+F01/v (9 7) 

CCT, a2l4. :7U-A#n©;£fre2SB©BJR©jl 
^•JtT-fc*. N0214. :7U-A#n+1<D£fr6 2#B©lB 
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SB©B£©B5M©fi£#©»f02t4. ^ (9 8) T 5 ** 
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it. sc ( 1 o 1 ) T-ttus-nSo 
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7 U-/x#n© 1 0«£>7 1/-A7S57 U-A#n+1^sB 
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WJ*©fl65j£#*HLT> 7U-A* ; EU6 2 3(C«a*g-r 
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[0 4 7 4] 7>±)JK- 3 1 4>MIH6 
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2 1 #S«*S*nfc7U-A#n©SiaE (7U-Wn+1© 
■tofcttJST*) tf77iM- KM77^77> KfHJSE 

Tfcfccfcs* race*. *j»6 4 i*»s«a«*nrca 
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(CttS*)T*o 7-f 5 2(4. 7U-^t'J62 1 
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r«ME«>HRfl4>1NI«>l8dlcVLt\ 
[0 4 7 7] 3tWS§6 5 3(4. 7U-^€'J6 2 1fr 
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[0 4 7 9] ^gP6 3 4(4. 7U-i*tn®, X^7f 
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[049 1] X7 L >7S6 0 4lCfc^T. 7>fiJ<— K 
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^b-Z^t'J 6 2 1 frSfltlSSnfc* TZ/tlrt- KM 
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[0 4 9 2] XT77S6 0 5Kfcl^T, T~yh>^— K 
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^b-A^t'J 6 2 1 frSfltl&Stlfc* T->iDl\- KM 

[0 4 9 3] 7.=rv7S6 0 6lCfc^Ts aM-KfUS 
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-ix^y 6 2 1 frZm&mTzy fcA-K/tv*^ 

[0 4 9 4] 6 0 7lCfcl^T, *M- K*« 

«VSgP6 3 2«, ^iSE1f«fc«fclfS-&Jta^«lC, 
-A^^'J 6 2 1 tltz. *M- K/^vf f 5 

[0 4 9 5] Xf77S6 0 8lC^T> ^SP6 3 3 
ti, XT77S 6 0 5©5QaTl4ajS-nf=7'>A-'\"- K 

T77S6 0 7©5QSTttai*n/c*/^- K/^y7-7"7 
tc, 6 0 3 1*. X>T-y5 1 6 0 2^LT«t*&l2r+l 

tzm&mmzm?zwmt. ^m&6 o 1 *e«*s*ti 

[0 4 9 6] Xf77S6 0 9lC^T, ^fi£gB6 3 4 
It. 7T77S 6 0 4©ittSTl4ajT*-nf=7'>'*M*- K 

?77s 6 o 6©fflST*aai3-nrc*/^- K^-y?^ 

IC. -&fiEgP6 0 5^ ^7f6 0 45MT«JS*n 

rcis&mt&icm?z>wmt. »stas6 o i *s«ts*n 
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[0 4 9 8] £<7)&?IZ, buSW*»86SI5 1 0 5 1±> B 
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[0 5 0 0] 06 9 (i, B^tf^flSSSSBI 0 6«D«J3W> 
— WtaVT^nv^B?**., tt$ttttffi1 0 2frS« 
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C02=F02/v+F01/v 
C03=F03/v+F02/v+F01/v 
C04=F04/v+F03/v+F02/v+F01/v 
C05=F05/v+F04/v+F03/v+F02/v+F01/v 
C06=F06/v+F05/v+F04/v+F03/v+F02/v 
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+0 • F06/V+0 • F07/V+0 • F08/v (117) 
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[0 5 15] mmz*a.LTmn.?zt. a (126) 

It « (127) O&olzmTZttfTZZo 
[0 5 16] 
[»1 8] 

(127) 



(128) 



(129) 



(35) 
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dE 



12 



dej 



dFk &i J dFk 

n ok 

= 2 »jj {(cj -^aij'FUvH-akjiv) = o 



(130) 



[0 5 2 3] £ (1 3 0) tCfcl^T. H)£Sv(*B£fil 
T&ZfrZ. it (1 3 1) *m< ZLt&TZZo 

S a*i ' (Q -Ytfiij-Fiiv) = o 

[0 5 2 5] H (13 1) ^JSBBLT, temt^t-. it 
(13 2) 

/-»» i.a/ ./-<>' 

[0 5 2 7] iC (13 2) ©l<tCl71iS8©liaWfr 

[0 5 2 8] Z(D&5rsfrhSm&lcm~3<. J5f&t£. 

VF01 



5 4 3 

4 5 4 

3 4 5 

2 3 4 

12 3 
0 12 

0 0 1 

.0 0 0 



0 0 0 

10 0 

1 0 

2 1 

3 2 

4 3 
4 5 4 
3 4 5 



F02 
F03 
F04 
F05 
F06 
F07 
lF08\ 



[05301 S(133) «A>F=vC£«-*-£« C.A.vtf 

[0531] m>h&mmicm^<JEmj5m£tic&vmim 

[0 5 3 2] £fl5££j&g|J8 0 3li, CCDJ^K^EE* 
tlfclE^giC^S Lii^SP 8 0 4 kgh&t *o 
[0 5 3 3] £Ui*938 0 4t±, j033K3ij*^gB 8 0 

n^iiilRffiC^ 75S^fiEgP8 0 3^6«t*&*tlfc?i 

$ij©sc^tss-r*o £Lji^a58 0 4ii, inmiic^ia 

[0 5 3 4] JSH8P8 0 51*. 8&$tiiU£ (Gauss- Jord 
anODjgaSjfc) fc£<D*?j££S-3< »Stu«fc»J. 
#l»***lfct!»ia»Fi/v*JllbLT» »*#^rtfMt* 
£tlfcl<rJt0)BXfl?£3« 0BM8©S»CDt>-rn* x 
©ifc>tt(6*-*Fi*||ttlLT\ ■ 7 2(cfl*a%*\ 

*s* #**ran» 8 0 6jjj:y 



[0 5 24] 
[»2 2] 



[0 5 2 6] 
[»2 3] 



(73i; 



(132) 



«»8 0 3tfafe«r*iEai*aiM)ffii«sc (i 33) u 

[0 5 2 9] 
[»2 4] 



= V" 



Jo 



Jo 

5MtRSP8 0 7t=tti?jTS. 

[0 5 3 5] H7 2tcSr»*<)^tfM*S*tlfc 

KHMMMMWcfeVT* C03P>MC10©*tl^nn:F017i 

sF08©*ft^n3MH3ESftTi/»*©H:» wEtcttrs 
[0536] tts^yttiraws 0 6it. thzmvutm 

^DDSP8 0 611 »)*^JbW£?ftfcHy*©SiJ!tfilFi 
*»*#<7-SW«v' T*TC £fc«fc 'A fuJ£J£#Fi/v' 
*»*LT. B5ilfilc»Fi/v'©«J*liaiLTv 

Mttv'tf 3 BS«filC02«. (F01) /v'tJ 

tlx BMHlCCBU:* (F01+F02) /v' f&tl. HiRfiiC04 
tt, (F01+F02+F03) /v'£S*U SSRflCOSte. (F02+F 
03+F04) /v't*tl*» 
[0 5 3 7] M#tf<rtt»QgP8 0 6li, 

■«Lfcfnua»»»**R»8 o 7 ic#*g-rSo 



(36) 



$51152 0 0 3-1 64 4 6 



[0 5 3 8] jM#?SB8 0 7 It. 0»J*«<£ffl#<D>M*J?l;:*l 
[0 5 3 9] Z\0)£olZ. ft*tf>iSS£g|51 0 6l±, 31 





FOl' 


3 4 3 2 1 


F02 


2 3 4 3 2 


F03 


1 2 3 4 3 


F04 


.0 1 2 3 4. 


JOS. 



= V' 



Id 

i-as 

la 



[0540] ztc mm*. Ei7 4tc^-rj:^ic. mm 

ZtZ. 1 0 6li, a (1 3 4) iZyjk? 

[054 1] 
[»2 5] 

(134) 



[0542] ft* ^liSfiS 1 06li> COcfceU 

«»*nfeiB*«Ta5*Fi*iiiur*. 

It. javSWStc^Sn^iliiRroaAM 0 0fe*i:#, 1 

[0 5 4 3] 07 5(t ft^tf'^ffllSlgPI 0 6<7Mte<Dfll 
fiES-^-THTfe^o E6 9K;ST«^<tl38S©S5#U:li 

[0 5 4 4] 3liRgP8 2 1 It. aHKfs^**^ A7J* 

£3*8 0 1 ££tf«7*MbB8 0 2 l^*&T?>3b\ $72: 

K;i/t^©{fi««^«iaismffi^a58 o i fc* 
tftT^wbgcs o 2K«ig-f *o 

[0 5 4 5] dOD«feaic-r*c:<!:T\ 07 SCDftS-tf'-Jr 

mssas 1 o 6©5Bs*ffii?isa58 o 1 nmmn&a o 5 

ft*#^wsaji 0 6 0D«is*fii;^a58 0 1 nrnmn 
SP8 0 si*. 117 1 izmrtozmvftsT&ziti&mftm 

mzliLT. 3T-35Sft**>m»*v'*tJE-r;£E]7 3 

tc^rcta^^E^nc^oT. amtftfru (ft** 

v) / (ft**>IBS£*v') =5/3. "rSfe-5«t?1.7<D» 

fcft*#$-*St>©T«&l/'©T\ ft$-#^f\fl3PgP8 0 
6©£lll£tift**v<b»**>ll3SI»v' ©B6«<D*i» 
^tf&teZ&lziimft&WT&Zo 

[0 5 4 6] &L±(0<koiz. W)Z#*mm&1 0 6 it. 
ft^avfeJctfjOS^lcWlSLT. 3t*£fiEU £EE 

[0 5 4 7] 3fetC. 07 6©7P-f+-h?#iL 



[0 5 4 8] 7JrV?S 8 0 1 Kfcl^Ts ft^^lSSI 
35 1 0 6©5QS#ffi^SP8 0 1 ft^-> h;l/fc<fc 

o-naitaii^stc, «lsjm&«£j8u &&Ltc9mm 

CE^t^KbSBS 0 2tc«isrs 0 

[0 5 4 9] ^T7 7S 8 0 2 ICJJUT^ ft*^8Ht 
351 0 6 0%7/Ufbff8 0 2(*» ft**v£J:lB£i3i& 

8 0 3K£l^7\ *SiC^fi£a58 0 3 It. iSlR^tlfc^ 

[0 5 5 0] TsT-'jfS 8 0 4Kfcl/>7\ SUi3*358 

^ift^-r*« X= >ys 8 0 5lcfc^Tx EUi3*358 

t y y S 8 0 4 tell y „ iE«*HSC^<0H«11Oia3e© 

[0551] XT77S8 0 5 K&l^T. mmmULCO^. 
Tffl»*<01I«i<0««*lT-3yfcif>JS*ft7£Ji$, X 
777S8 0 6 Xllffi 8 0 5 li, S L&*35 8 

0 4 frs&iG-s tLtcwxmbmjEznrciEmimttm 
iz. toZtf^nmzm&Lrcm&nmmmzniiiLT. 

[0 5 5 2] Z\0)£51Z. Ib^^mffll 0 6U« ft 

B«* x 6ft*^<3D*%asi-r*2:<t*i«T**, 

[0 5 5 3] +t>7;U^-^T*^>a*<SlC 

[0 5 5 4] E7 7 It. H>»:jt4-MHM 0 6(D«fiEW 
ffi©— m*iriT-7ny<7®Z°&2>o ft*«tU95l 0 2fr 

j*sa?9 0 1 ts.fco-^iEajg o si^jn, mm&z. 

«51 0 3 6-S«t*SS-n7=1iJsE1tfBli. «L3Wtt%£ff9 



(37) 



^B8 2003-1 6446 



fcta»j*#iH»iis aw* 9 0 4ic#a££ft£<, 

[0 5 5 5] «L3*ia%£ff 9 0 1 It. ft*^? h-;l><!: 

SB 9 o 2ic#t*s-r* I > 

[0 5 5 6] =E9Mt^9 0 2li, Ib*^? Hl/fc<£tf 
©(5JS^tU»^*i::s 1217 SKatTJ^tt. ffi3Sfil<t:Bu 

[0 5 5 7] u3WttKttOT&wit(Dtt# 1 

2 7£ U lb#Avtf 5 £ # in&^Tlt. =E =rMt 

gP9o 2 1*. <ss#*y»* 5 <h u 

ft<JDJ*#***s ^6 4S@(7)i5iJ?* ,i 4 0tDBU«a)a6 

&A^6Sl<7)ili3R*i^5 0©BU«©fi£^#^ 3E 
S 7 S g 5 0<7>fu Jt£>fi£#£^3K £fr £ 8 

*a©iIiJS# 5 0<DB3JRWfi£^$^ £fr6 9SgcD 
i!iJI|jbMotDjiijj£<7)fi£#£#^ 1 OSacDiBK 

F08/v=C12 
F07/v=C11-C12 
[0 5 6 4] (WHilc. SmfilC107bMC0nc^^n-SHuM 
0DfiE»*#*r*i:. BU»<DJ##F06/v7!jMF01/v(i, it 
(13 7) 7bMSt (14 2) K.fcy^a&aziitfT* 
F06/v=C10-C11 
F05/v=C09-C10 
F04/v=C08-C09 
F03/v=C07-C08+C12 
F02/v=C06-C07+C11-C12 
F01/v=C05-C06+C10-C11 
[0 5 6 6] «a£C£tfffi9 0 3ti. 5£ (1 3 5) 7}S 

it (142) izmz^Ts mmfcomfc^vifimomtt 
sit. £.f&Ltci5mjX.zmm3i9 0 4izmi&?2>„ 

[0 5 6 7] 3WBP9 0 Alt, ;tffISt£f£gP9 0 3fr£ 

«ie*nfc3Wiai=m*i«»Bi«oHii6«*»« lt« 

3wsc9 0 4ii, mxit. a; (135) jbrnx (1 
42) #;#g5t£j5Egi39o 3^s«ae*nfc^*» a 

(13 5) 7bSSC (14 2) lcnj|MlC057?)2C12«tt£ 
[0 5 6 8] aWff 9 0 4l±. «IRfiltflE£tfnfcSMC 
BiMC05755C12tfia3e*ftfca (13 5) ftMit 



30©B5R©fig#£#aK 4*^1 1 SSWSiJlStf 2 
-3®Bu*©filc»*^^ feb N S1 2SSOSJSAM ocD 

[0 5 5 8] t7JHW9 0 2tt, ^45>IB1fLT 

[0 5 5 9] «SS£AS9 0 3tt, CxMbtf 9 0 2 

[0 5 60] 178 TIME 8 0 lC5*-r*»J«#BH*©^ 
f/^#!HLT, ««©!*»©»# 8 T»*y. 

<h$©. 3&aSC*«»9 0 3fl«^fiEr**HSCO«U:o 

[0 56 1] t!HMKHM»c*S:n*->+ y **M/vlc 
»JSr*a««»tfF01/v7bSF08/vT**t*» FOI/v 
71MF08/v<i:iIi£{iSC01 71MC1 2 £: ©KUBfi. ±5E Lfc cfe 
olz, it (10 2) TbSfC (113) T*S*lS. 

[0 5 6 2] ili*fiiC12fcJ;tj s C11lC;i@r^(t:x SXfil 
C12W\ SC (13 5) lC^-r<fc5lC euf*©fiE#F08/v© 
SURffiClNi. Bu»©^F08/vfcJ:rj:|ij*© 

fiE»F07/v©ifiifa6>e.m«c se^r. ta»©j«#F07/v 

tt, a (136) 
[0 5 6 3] 

(1 3 5) 
(1 36) 

[0 5 6 5] 

(1 3 7) 
(13 8) 
(13 9) 
(1 40) 
(14 1) 
(1 42) 

(142) (C«r3<jRWC«fcy. H7 9K5Vt<fc5tf^ 
Su«£DfiE»F01/v7iSF08/v^Iiai-r«o 3WSB9 0 4 
»s itj«©fiE»F01/v71)SF08/v*ffiiEa59O 5 lC^*gT 

[0 5 6 9] fifiEgP9 0 51*. 3WV9 0 4*»S«ttft* 

hftMo«»fc »s*tt3HE»9 o 1 frs#*a*n 

*l**Lfc«HH)!>li««*J(ai-r*c «iE*9 
0 5ti, 3WSB9 0 4^6«*&a-nfcSij*fl!)fiE»F01/v 
7bSF08/vtf«ttft*nfc4:*» H5£O5fi)6ttF01/v7I>SF08/ 

El 8 0 ^tcfc o ICx »*<P^*PSfe3£ L7cB0R©ili«€ 
F017bSF08^Sai-r*o 
[0 5 7 0] *f!E8f5 9 0 Sit, JfiLhO«fc3teWai*n 



(38) 
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tz, Lfc«»©BBB#s#**aBfiE# 

iIiB£ft**>tt}jagB9 0 6fcJ:Z^StRgB9 0 7lC«*g 

[05 7 1] ft**^ttlinSB9 0 6ll D5^Svi:(im 
ft^Wft^tf^tBSBv'. ft*Bv©¥#© 
B©»*#*WfiBv\ tt*Bv£:*SB«©<I©»** 
•yiEBBv' T\ ft* <K$-<DB*BSTSC fctf T» *„ 
#I*.H S7 3U:5VTJ:5U:* tt**^ttiJQS59 0 6 

n ft* BSsnfci5B«>B«BF i 

M/TPWCtieJ:y» «BJ*#Fi/v' **ai LT, 
l9*«»Fi/v'©5B*»aiLT, ftSff^OBtfiW* 
*ifcli*te*£firt*c #J*.H ft*tf^!BSSBv'tf 3 
©<!:*. BBBC02H (F01) /v' i*tU HiRfiiC03 
H (F01+F02) /v* tStU BBBC04H (F01+F02+F 
03) //&**U BBBC05H (F02+F03+F04) /v' <t* 
tt*„ 

[0 5 7 2] ft**>ttJlQ3J9 0 6H fi**Xr©B£ 
IliBLfci!uj£/£tt®«*ai}Rffl59 0 7KBBT*. 

[0 5 7 3] 3StRgP9 0 711 BjLtfBEBCSJRU:** 
(SLfc3WRfll**»U:, «3E»9 0 5t(»6«tt*nfc« 

35 9 0 6frS^Sftfctt*#*©Bifl«S*ifcBa« 

[0 5 7 4] C©<fc-3fc, t*#4HW!1 0 611 M 
JR«#fe*tftt*#^WMtv' BSlc, ft**>©B£ 

[0 5 7 5] H7 7fcBfc*STft*#<5r|W» 
1 0 6K<I:3flftJtQtt*#^<DS(DinroM3*H8 1 

[0 5 7 6] 9 0 1 Kfcl^T. »**^IIStt 

951 0 6Oj0a*{SljftSSS9 0 1 H ft*'** hJUBJ: 
tf**1Wi*»l=v »«*tt*£J8U £j£L7i:8JiIJ|l 
Qnk* 1 rMlcM9 0 2fc<tlf«iEg|59 0 SlCttBT*. 

[0 5 7 7] X?y7S9 0 2££lv?. »*#*Wfi 
351 0 6©^ 7^1^959 0 2(1 ft*Bvfc,*:tf«i3i& 
tilcJtlSLT, tx;l/©BS**>£/S**5-5o Xtv7S 
9 0 3 (Cfcl^T. «aft£JS&9 0 311 SftXfcliS 

[0 5 7 8] Xx^^S9 0 4ltJJ^T, BBB9 0 4 
(1 fft**nfc^afcBB«#BB<DBB«*«B 
Lx BBBtfRB*ftfc*«a:*»lc» HBlil©Mttfr 
S««©«»*tta-r*. 7ry7"S9 0 5K£l^ 
BBS59 0 411 BSBttteWJSTfcBTdDttBOBtf 

BB©«#*ttmLTl*&^£«B*ftfc»&» Xt7 
7 S 9 0 4 ICSI »J » fi}B©fiK#:£»aj©$&3£B U 31 

[0 5 7 9] Xfy7'S9 0SKfil^ BSBffifcW 



Xf77S 9 0 6lCji*., flUEtf9 0 5tt. ft*Bv£ 

5F08/w©*n?*l*»IELT» »*#**»* LfdW 
*©SJRfiiF017iSF08*liai - r*. 

[0 5 8 0] Xf'>7S 9 0 7lc33l^Z\ ft***^ 
959 0 611 tt*#4-©B«MBLfc1)!IB©BBB«B 
liiLT. BJR959 0 7(1 tt*#*#B5&**lfcBiBS 

[058 1] £©<J;-p(c, H7 7lt«l«*Srft*#* 

bbbi 0 6ii <fcywB&3i»T% .tuaatcs ft* 

[0 5 8 2] -7<T- • 7-fJl/*ft£tt*©tt*«K$-* 
tt#tt(cNt£r«*£tf. SBttBTttftBffBttSft 
«?<k*n, y-rX*BA,J£B*©BBC:»LT 
+»»ft«fi«»6n*^©lc»U H7 7lc«U8«qir 
»*#*«» 1 0 6Kfet^T«fcs B?*b**u /YX 
*B/u£BB©BBfc»LTfc^fcftB#Bi&S*U 

[058 3] U±.<0 <fc 3 lC B 2 (CttJS£5%TB«B9 
Sill A*BBtcB*ft*tt*#*©B*lllBT*C 

<fcffT'**. 

[0 5 8 4] gi8 2ii BBU££B©BB©f&©ttj£ 

[0 5 8 5] H2(=a%r»»4:BWI<0»»tcttra— ©B 
**ttLT*y» *©BW3ttBB:BBT*. 

[0 5 8 6] BBBBB1 0 3H BBBBBBBitJI 
tUgP 1 0 4 fc«fctf^fi£95 10 0 1 k«bt*. 

[0 5 8 7] BBUJVtUBI 0 4(1 S-&iba*l5BB 

s»B95 1 o s £ «ktf*rtfflp 1001 (c«»er *. 

[0 5 8 8] bu jR«3*#«95 1 0 Sit HuSfiEttiBB* 

1001 (c«*g-t*„ 

[0 5 8 9] ^J&9? 100 111 S£tt*ttB 1 0 4 

fcB«1t«*»U:» e*©WSiS«<h. fu3*tfB#»95 
1 0 5^6«BarnfcB»fiE#BBt*-&«LTx «B 

©« rnsiB t fi&*fiE#BB t ft-sffttnttmw&z & 

[0 5 9 0] IS 8 3H $«B1 0 0 1 ©BfiK*^-TH 
?as*. »BB»tiaBl 02 111 ig^ikafcefc^ff 
*©W*iii«^«lc. W»fiE»B«*^fiKLT. B^ffi 
BBB^BB 1 0 2 2 lc«*S-t*o 

[059 1] S^-B«HB^fiESP 1 02 2 H ItJSfiE^ 
^figgpi 0 2 1 fr5^;*ftfcirBJ£&BB£ftB&# 
BBt*$Br*Ctl=J:ys B^BB^fiEBB^^fie 
LT, SfiELfcB^BB^mBiB^HB^fiEgPI 0 2 3 

(c«t^-r*o 

[0 5 9 2] BB^BBl 0 2 311 BBIff $B*B(c N 



(39) 
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*lfc£-&tS«^fiEB«, *iJ:lfffltfl>ir»B«*dJSL 

[0 5 9 3] C©<fc5(C, ^EE91 0 0 1 14, fuMf&tt 
M«. ffltflD»*B«fc£**-«Cfctf?**. 

[0 5 9 4] !^a«Ta5*S^]ta*3itcS3*«»Bi« 
*ffi«<0»«B«£*J*LTf§SnfcB«tt. 

[0595] S8 4t*. »**^©*£!Bss-r*H<s$a 

[0596] H 2 © :7n y * H IK»£<7>9# 

[0 5 9 7] \t)W»te. jl^JtSdUSPI 101, m 
WftftJBVi 10 2, flUHftJEtfl 0 3. isJ:tf*75> 
X? httdlgBI 0 1 JCttlftStl*. 

[0 5 9 8] SdJtHmff 1 1 0 1 14, A7Dffl«** 

* Lfe«4(c£M-«ftSS*tt> fc.fctfBJKWva/t 
W-*«3e«^Jt*, A^ffifclc^ft^BlK^tl^ft 

fcJ;0 : iiilR6 ,t 7 7 >'*/\"- K/\"y?-?^r>> KDWlcKT 
110 2 lc«|&T*. 

[0 5 9 9] @8 5(t -S^tbHtiJgP 1 1 0 1 0)M&D 
—Vi&niffn 7^0T'S«. 

[0 6 0 0] El 8 5 tC3*T*SS^ifc*Hlffl4 0 1 ti, 
H4 7lc5%r«tSa^lt«31»4 0 1 £Ht:?&S. El 

8 5 ics-r*fee5B*it«a»4 o 2 H4 7 izmm 
TOUtttusmKA 0 2 £ni:T*«. 
[0601] «j££-&tt«us&4 0 1 14, xtiwmzm 

aimed; y, B««tEji*»£tt*miiLT. mtiLfc 

[0 6 0 2] «£>g^ltaQJI94 0 2l4, A2lBtt«S 

r*atJie«fey. B«*u:*£jR^]£*»HL7\ nai 

[0 6 0 3] SuS*S5rttSn 10 2(1 SdJtftttffi 
1 1 0 1 B*tf*'t- Fi^-jW^O 

fc.fcinmietfT'v*/^- K/ty* kwseicjit 

91 0 3frStt**ftfc«*1«B*»::. A73B«frS 
lft*J*#B**£jSU ^Lfcf>ftJ8#B««lb3# 
4-t«3S9 1 0 6 Js^tfiSlRgP 1 0 7 tcflttM-S. 



[0 6 0 4] EI8 614, flyS1fS#St9l 1 0 2CD«|j$ 
[060 5] El 6 1 iC^TtftlHIJttfBSB 1 0 5 &MM 

[0 6 0 6] gft&l 1 2 Hi, «a#^SP1 0 3frS 

«tie*ftr=«*iiWB*»j=, a*£imi*i 101^5 

S?Lfc«j£»Stb*S£ifca <h LT#*S96 0 1 (ctttft 

[0 6 0 7] #8196 0 1 14, 38R9 112 1 *66M 

5 B3IS©B3Sfit 6 bu JRWJ&ttfc «fc tf* Jf * 
L, ttajLfem»©«#**J8«6 0 3fcfl^TS£# 

ws©fiE»^^a56 o skahm-*. 

[0 6 0 81 tt«96 0 Hi, El 6 6 lc,^"r«!EEi:^l U 

[0 6 0 9] $j£W6 0 314, BU«/?R#B«*^fiR L 
T, ttJ7D-T5o dfSS 6 0 514, W*^1M(«$AL 

[0 6 10] H8 4lC^TKl*?J?'7-ai»g|51 0 6(4, El 

feJtlHb*"?* HU*»tc, flUtWJt&HBffl 1 0 2 6- 

s^*ftfctt«ja^B«fc*sft*»*#$-<J!>«*ii 

SILT, M*#*©«ii«;rftfcm*fiB#B«*tBa 

[0 6 1 1 ] El 8 4(Cgxr«RW1 0 7(4, fljlUWB 
*<D>rai=»fcLfc»Rfl»*»u, fftltttJtdllff 1 

1 0 26-6«t>&*+lfci!jRfiE»B*, ££tfn*#*-H 
S91 0 6^S^*ntett*<K^-O*3tMMI*ftfcl9 
•JStfBB©^** n*>— LT, iStR Lfctu SfiE 

»B«*tb73-r*. 

[0 6 12] Z\<D&51^ H8 4tcttfiMr5*rB«Ja3 
g»4, A^BBtEdSnaKUl©*^!^ MotffS 
TSB«fc»LT, *©B«t=**n*«l**^-<0«* 

«tf!JJl£»4, mi©HK6^J«!:lll«lc, «t>tlfe1MT 

[o 6 1 3] ei 8 7i4, ffi&mftwm*&m(Diz&Mm 

t-&f£t SB«»3lsBO»B®fb<D«fS«^r 7a y 
>H7«5. B8 2lc^TB««iaS»fi i «a^i:a 
^]ta©»ttl^-> l J7 7 ;l'tC^5©(c3»tLT, El 8 7 tc^ 
■TB««iSgS(4, IWIt&iKftio O l> 

[0614] ei 8 Anyuvvm^rmmt.'^minm 
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[0 6 15] EI8 7 lc^"T51^it»aiSI5 1 1 0 1 li, A 

jim&zmic mmftjjji- vkvqv^w k«hskc 

Lfc»$Kfiw*«j£a$jt*m« 
i 1 o 2fc < i:o : ^EESPi 2 o 1 izimrz* 

[0 6 16] IB 8 7 (CijVrttRIMWrtHB 1 1 0 2li. 
S^ibHm«P1 1 0 1 ^6fltte*ftfc» MMMiA- K 

«Jta*it» 33 <fc 7* > a / 1- K/ < •> * ^5 ■> > 

A72li«Jfr6H!«j£#®«££f£U ^fiLfcltt*fiB» 

■««$j88m 2 o 1 tellers. 

[0 6 17] ^fiESP 1 2 0 1 It. BditlVtbff 110 1 
KB* « <t{g^ Lfc»$Kfitt*Jt*5EdtL £ <fctfB 

Lfc«$tcfet*«Jt*a*tt» «Mtf£Bi 0 3*»6« 
#b&i 1 0 2^6«aft*tifcam«»iH»i**fiEL 

[0 6 18] |g| 8 8li. -g-fiEgPI 2 0 1 <D«/$*5*TBI 

tin— ©»#*«LT*y» *oBW8«:»*r*. 

[0 6 19] BHB1 22114. BttttBBI 0 3frS 

#B*tifc«MnHi*»fc, Bdttfftbtf i i o 
2 1 ic#ibt*. 

[0 6 2 0] 08 BIC^1tlltA£ASl 0 2 Hi. 
jMiRSBI 2 2 1 tcZWlttititdB&ltatS&lf&MtoVt 

•bbsbk* h»«»bb*£blt\ 2«itcm 

•afiESBI 0 2 2(=«BT*. 

[062 1] El 8 8 KctT B£BBBB*£tf 1022 
lis HSfiEtt^J&SB 10 2 1 fr6t**S2rftf;:ttftfiE#li 
BiffiRfiE#B«£*^fi£-r*C£li:«fcy* ^miZS 
fiE@H**£fiELT\ ^LfeS£Blfdi8Bflt*Bft* 
fiESB 1 0 2 3 ic#ttg-r« 0 

[0622] bb^bbi o 2 3 it. mtittitmzmz. 
mwrn^mm. m&wmm&am i o 2 2 *6bb* 
nfcB£B*KH&BB« *j * tffflt<o»»BB*'&« l 



T, $«BB*£BLTm*>T*. 

[0 6 2 3] £©J:5lC, $B»1 2 0 Hi, fj£j5£# 
H«*s ffltOWBBBfc^BT* Z <ttf T'**o 

[0 6 2 4] Better t*. BBBK^StlSW* 

©fiB»©giJ^<i:LTitt^Lfc*i«. BBBKdSftSBB 

[0 6 2 5] Sfc, hflDft*®* 

[0 6 2 6] fcLtlcfcl^Tli* 3%7c£M£*MMflHB 
£BIE£m<DBB« tfx**^ 5*BL"*T 2 ;^tc 
ffllBt*IB*1»«**r*Wffl|IB^©W»*l7-3fc»& 

*B&ut#. c<d«i=bs*\ «ty^<o 

ff 1 ®%7ca>m 1 ©iWits J; u smj^b 2 ©acTcos 

SBicBBs^BTfcB^fcajsracfctfRrBr* 

[0 6 2 7] &3b\ -bVtrttv CCDfcBST* BttBB 
JR^fTfc^K WiXtf* BBD (Bucket Brigade Device) . 
CID (Charge Injection Device) . CPD (Charge Prirain 
g Device) . SfctiCMOS (Complementary Mental Oxide 

Semiconductor) *>tr&<!:<7>-tr>+rT*> <fc < . $fc» 
BSB^tf^ h 'J y ^Xttt=E«*nTt^*-b>1tteH 
S*\ tttBXTtf 1 WKUA/Tl^-tVtrTtitS 

[0 6 2 8] *»*(0«*«a*ff5yP^Atia» 
L/tGNWW^ EH Ka%rJ:3tc. =i>t°a— ?t« 

^□^^§B«*tlT^2)lKSl^<7.^5 1 (7 
□ •ytf (MRS) x-f^^tdfe) . ftf-f^5 2 
(CD-ROM (Compact Disc-Read Only Memory), DVD(Digita 
I Versatile Disc)£#t?) , XMSLt* X<7 5 3 (M 
D (Mini-Disc) (AM) *#t?) . t,L<tt¥»{*^ 
i'J5 46t*J:y§5/\7 t 1 ^ 7 7 ^<fc U 

M2 2-¥>, E««2 8lE«n*/\-K7 s -fX*fc£? 
[0 6 2 9] *B^««lCfc^T. IB^&ftlCfBMS 

[0 6 3 0] 

u-A^jiesijRicWfS-r^ : £.E7i>—Lk<omm<Dm 
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iggfcT fc * * 75? x * h <0 5B^tttt«^r -Bfcifctffctti 

«fc ronr zmkowislk zwbho* x * umb 
[ei 1 ] *&mimzw&&mmw<»-nmo)WM*7r> 

-f 0T&*o 
[02] iS«jlQSS«^r^P->^EITfe^o 
[El 3] *>^K<fc*iS«*iS0;rr*0T-25*o 
[04] lilRcDffiM^^-r^EIT^^o 
[El 5] tiiihm?<DW}YE*mW?Z>®?&Zo 
[06] »^T^*iyIHcftJET**:^x<7 h<t.. » 

[07] WKfHfc wiStm®. */<-K/W 

[08] »±LTt' k *l(HH=»J6r**5 p 5?i^hfeJ: 

««IH«IrI(cBII Lfcif^E7$5. 

[09] HJRfilfcBSPJ^ftleJBMU ->*->*P$fiaU:*t 
JST3JHIB*5rt"JLfc*y/l/Bre**. 

[01 0] ■HRfl*ftM£lR)iaMIU v*B3IHHc 

[01 1] MMCISn^lqKcMIIU v*B3IHH!: 

[012] ffitUfML WiHWSL fccttfS^iSEroBiJR 

[01 3] ■X£HJIOT*l3H£ffl(aBMLfc^7 : Jl'£ 
©J«H5*STiaT**. 

[01 4] BB*fii^^lH^lR)^SBIIU ->-fr-y^^HB^ 

[015] BflSffifcBtfHtelRjfcJgMU ffyf^Hlc 
»JS*-*WIB*»*J Lfti7i«l?*«. 
[01 6] ■JM*ftM£ffi£HMU ->*'J>*PS|HHC 

[017] BiRfl«l»IIB^lRl(t:BHL. v *B*IMte 

[01 8] «Rfl**IH£lRlKMIU f+v*B3IHH:: 



[01 9] «i*#^-d!)*©ll»«>«a*BMBr*7P- 
9=- + - 

[020] mwto&s 1 o 3 v>m&Lo>—m*m?-?u ? 
[021] a«u:»«r«*^i^ h#mbLT^« 

<h * * 0 T * *o 

[02 2] MIEtt*ttlll£AilcBBBU 5>*v*B3NKc 

[02 3] ■Xfl«nn«lq»cJlHU 5/+ v5twmilc 
3stJS-r*«BH*»t'JLfc : E7 r ;l/0T*»*o 

[024] ■iRfl*«n3&i4icaiiu B$r^(c 
[025] »«nxonfcf^«i»qar«BTft« s 

[0 2 6] «^E1tSSP1 0 3 ©1R«©1*JS©ttjR«)«* 

[027] mm ssp 1 o 3 ®flnso^£a>«sjRa)ffi« 

[02 8] «H*fiOMa*BMIif*7a-^*-hT 

[029] ««ttf£iM o 3©«ww>fiM)— «*sr^ 

[03 0] ■l)HI«B3M£lR]t;:BMU ->+ -ySBSRSlc 
[031] WJtH««)fl!l«CTTBIT*%. 

[032] 2 ? ->*x * h si«ttaja5 302 amm* 

[0 3 3] ffinfl®Vttl*K9r*"3BI?fc£. 

[034] fflsafii<z)»ij*itt^-r«0T"**c 

[03 5] 2«*:75>x* hl»<0«*iSTH"P»*. 
[036] RNISfctttUffi 3 0 3 ©WfiE^^-T 7D7f 

[037] mnm 342 ®9j&*kh-*-«h?* 

[038] BtmSfcttttffi 303 OWSOfljtSrHT 
[0 3 9] «4t*j£flM 0 3(O«»fl9£(O«Ul«IH«r 

[040] «««s©^o>iw*BW-r 

[041] fntwes 1 0 3©*6icf6©«j«*^r^ 

[04 2] P/U. Ht»3 6 1 (Dmi&*mBfiTzzrav 

[043] it*«fl(ta5 3 8 1 ©R*ra«£iBSE-r*0T- 
[04 4] «)*««g|5 3 8 1 o>ib#Mfli*fMi?«B? 
[045] «l«1^0>Sa3*lttqi3-*-«7 P-^ V - hT 
[04 6] p/^h{b©«31©P«*iH^r*7n-^ 
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[047] s^ibwagB i o 4 omwtem.? -yn vtm 

[04 9] iii*fii*^P^lRllCJgBflU 5>+v*BSHIK:: 
»tSr*WIB*»*J Lfc ; E7 r 7l/0T-feS» 
[05 0] SiRfififcBSBfl^fcfcSBflU 5/+v$rBSIHlc 

[05 1] BiRffi*^ra*lRllcSBIL, ->+ > y*BSI8U: 

[0 5 2] S*tfca*i^**Mi*t»!liT*BT* 

So 

[053] a*tta*ifi«r*¥iii*BWBr *ht* 

So 

[05 4] BilRfl«B$n«lR](CHHU 5>*'y*WIIIK= 
[05 5] >I^iba*Jiar^i:*<D«lita)7b-^ro 

0*©*f jssrht s 0 ?* *„ 

[05 6] HMftlMllJ&itDlcMIU 5/+v*B#Mfc 

[057] EsamrwBm* o 1 oi«tsT?p* 

?BT**S. 

[058] S^tk»ai«B 1 o 4 ottOttiRc^r^n y 
^BT'fcSo 

[059] &Gtb<ontb<o*im*WiiT*7a-9-+- 

[06 0] *j£S^fltfD3llM>jra*BWlT*:7n-?' 

[06 1] mail xamin o samma—m**?-? 

[06 2] A^0«. ffiltJ&HML JSJtflHUSftB 

•rostra?**. 

[06 3] 03R«*^H^lRl^SML» *B$|Htt: 
#Jtr*fflB*#t<JLfe*5rjUB?**. 

[06 4] Baa*ffBAfi£BBU «>+-y$rB3BK 
aflsr *WIB*»*J LfctT^UB?**. 

[06 5] B*a*ttB£fitcBBU ->+y*WMl= 
SlW*MB*5MHLfcty;l/BT**. 

[06 6] #StSP6 0 1 (Dmm<D—&\*fji?ynv<7W 

?**. 

[06 7] »«t*nfcBuafiE»0«. *J J: 

«£>0y£^r0?*So 

M 6 8 ] tt* t »« t ©»»<7>««*Btt§r 570- 
[06 9] l«^RBi1 0 6fl>«ttO— H*3ir^ 
[07 0] «LaWtt*KJ!lir*B?**. 

[071] ti*/8#B*4>B£a**B£fircBau 

5>* y *WBl=»«r*BB«MW LfctxiMBT* 

So 



[0 7 2] tt*a4HnB4>BBa*ttB£BfcBBU 
y *B*BU:»lSr«BB*#t'JLfc^7 r JUB?* 

So 

[073] «xjS#B«4>B*a*BB£iR]rcBMU 

+ v *B*Bfc»lfcr*JIBB*#t'JLfc*T f JUB?* 

So 

[074] ttftJ8#ai«aS!ltfB«B3M£ffl(C5M U 
S'+v^fcBfcj&iiSrsaBfctftyLfc^JUB?* 

So 

[0 7 5] to*#rwmSR1 0 6©fl&O«J«*3irH-p 

£So 

[07 6] lb«^MSffi 0 6te<fc*m*fiWtfBau: 

[0 7 7] tt»#4WHB1 0 6©«J*<Dffi<D-«*jS 

[0 7 8] B*aiW«©fi&#©£©5&J&*SHEr*^ 
7 r ;uwfi"J^-r0T*So 
[079] niia>^<oimi»i»Kr«H?««<. 

[08 0] BuJR©fiE»<7)Ifai : &^-rS0T^So 
[08 1] 15*©»*#*©B*0>^*BWr*7n 
-^-V- hT*S» 
[0 8 2] BHM09Sao!)ttlg<Ott(DWfie«S%r7nv 

*bt**So 

[08 3] 0 0 1 ©«jS*3*rB?*S. 

[08 4] H«ffl3£B©»1J6©;*5teffe©*J5E*^r 

[0 8 5] SdttBlijff 1 1 o 1 ©mflMr^T^Pv* 
0T-*S. 

[08 6] iMtttftftBtti 1 0 2«IDK5T7n» 

[08 7] BBJGa£B®aaa$£tcf&®aj$*a%r 

[08 8] ^fiEgP 12 0 1 «)itt«STHT*S. 

2 1 CPU, 2 2 ROM, 2 3 RAM, 2 6 A7J 
ff. 2 7 JE73SP, 2 8 EBB. 2 9 ilfsffl. 

5 1 fiS5Cx-<X^. 5 2 «r-f7f, 5 3 

3tasscx-rx->, 54 2NH**^y. 101 * 

75?x?M*ttitf, 102 U$«ltUff. 103 
HiSE^^gP, 1 0 4 SdJtWtbflS. 10 5 buJR 

he^hs?. 1 o 6 n*#*mma. 107 at 

IRgB, 20 1 -?\s—U** x ). 2 0 2-17bH2 0 
2-4 BHHFJCW. 203-17bM20 3-3 « 
WPJJEW. 2 04 ^T^^b-^/t'-l, 

205 ^EESB. 2 06 fUS^^teW^lx-/* 
^t'J, 30 1 tf«B££j$ff. 3 02 2ffip)" 
7S?x*hBBtt«». 30 3 RMflStbtttiitt. 

3 2 1 «b«biu*. 322 l*imi»b». 

34 1 7L/-^t'J, 342 BWNCB. 3 
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6 1 PMXMfcgB, 38 1 WlGIMttR. 382 
X^v*. 3 8 3- 1 Tb^3 8 3-N 7l/-A^ 
=E'A 384-17b£384-N M^ttttSB, 38 

5 *smsB, 4 o i at^s^ibamas. 402 
ttjea^&ttsv, 403 4 2 1 

iliilslBS. 422 £L&*-gB. 4 2 3 3UWB. 

4 4 1 «JRSB, 4 4 2 jgjRSB, 6 0 1 ttSt 
SB. 602 X'T-y^ 1 , 60 3 -g-JEgB, 604 
7.-<'y^. 60 5 ^fiESB, 62 1 7I/-A^ : E 
'J, 6 2 2 #*ijaUl?' 623 7L/-A> 
f J, 6 3 1 7 7 >*/\"- KffittffiSffi. 6 3 2 
*/^-K*«»a». 6 3 3 £-J$gB, 6 34 



fiEgp. 8 o i HMmasaxB. 8 o 2 t^wb 

SB, 80 3 7JfIit£j?EgB, 8 04 SLji^SB. 

805 anm. 8 06 ib*<i?^«tnw. so 

7 jgJRSB, 8 2 1 iSJRSB, 9 0 1 »3J|M&3fc 
£gB, 9 0 2 ^T^HfcSB. 9 0 3 7jf§iC£fi£ 
SB, 9 04 Xm. 905 JSIEgB. 906 

9 0 7 511R8B. 10 0 1 
SB, 10 2 1 WSfiE^^mSB. 1 0 2 2 a^wt 
iii<t^gB. 1 0 2 3 ■Mft^fiEffi. 110 1 
ttHmSB. 110 2 HujRWm^lHSB, 112 1 
iSiRoB, 12 0 1 ^JftSB. 12 2 1 iliRSB 
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[09] 



[Hi 0] 



2 



F01/V 


F02/V 


F03/V 


RM/V 


B01/V 


B02/V 


B03/V 


B04/V 


F01/V 


F02/V 


F03/V 


F04/V 


B017V 


B02/V 


B03/V 


B04/V 


F01/V 


F02/V 


F03/V 


F04/V 


B01/V 


B02/V 


B03/V 


B04/V 


F01/V 


FOZ/V 


F03/V 


F04/V 


B01/V 


B027V 


B03/V 


B04/V 



1BX 



B9 



F04/V 


F05/V 


F06/V 


F07/V 


BOl/V 


B02/V 


B03/V 


B04/V 


F03/V 


F04/V 


F05/V 


F06/V 


F07/V 


B02/V 


B03/V 


B04/V 


F02/V 


F03/V 


P04/V 


F05/V 


F06/V 


F07/V 


B03/V 


B04/V 


F01/V 


FC2/V 


F03/V 


F04/V 


F05/V 


F06/V 


F07/V 


B04/V 



s 



no 



[011] 



B21/V 


BZ2/V 


B23/V 


B24/V 


FOW 


F02/V 


fo3/v 


FOW 


B21/V 
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B24/V 
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FOW 
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1 4] 
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11 7] 



F13/V 
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